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TEE FACE. 


The first volume of the Sydney Magazine op Science and Art is now before out 
subscribers. We trust they will allow that—considering the difficulties that must 
attend such an undertaking in a community where politics, professional occupations, 
or mercantile pursuits engross nearly the whole population—wc have fairly fulfilled 
the promises contained in our Prospectus. 

New South Wales can yet boast but few gentlemen of leisure who feel pride 
and interest in pursuing science for its own sake, and are ready to devote both 
time and money to its advancement. Such a class will doubtless arise, especially now 
that science is becoming fashionable under the auspices of our energetic and saga¬ 
cious Governor, Sir William Denison, to whom we beg to express our grateful 
acknowledgments for the enconragement lie has afforded us by his advice, his patronage 
and his contributions. 

To the members of the Philosophical Society of New South Wales and of the 
Horticultural Society we are also indebted for their patronage, and trust we have 
repaid the obligation by presenting them in a concise and convenient form with a 
record of their Transactions, which would otherwise have been buried in the columns 
of a daily newspaper. 

The Editor is quite conscious of numerous deficiencies in the plan and execu¬ 
tion of his work, and would avert the severity of criticism by the consideration that his 
efforts, feeble as they may have been, were sincerely intended for the advancement of the 
Colony, and that, but for this periodical, many valuable suggestions and much statistical 
information would have been lost to succeeding labourers in the same field. At any 
rate we have the satisfaction of knowing that many residents in the interior have 
derived valuable information from our pages, and have acknowledged their obligations 
in the local journals. • 

We are proud and happy to say that we have received promises of assistance from 
gentlemen interested in scientific pursuits uiio have not hitherto contributed to our 
columns, virile we hope to retain the support of those gentlemen who have so kindly 
helped us during the past year. 

It is only just to the enterprising Publisher to say, that at present, the Magazine 
has not paid the expense of its production. We appeal to the members of those 
Societies whose proceedings it records, and who are not already subscribers, to yield 
it a more liberal support. We shall thus he enabled to add to its attraction by more 
frequent illustrations, and by engaging competent correspondents on scientific subjects. 

To the country, and especially to the metropolitan press, we beg to express our 
warmest thanks for its appreciation of our efforts, and assure our kind critics that w& 
have a resolute will to merit a continuance of their approbation. 
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Laneton Parsonage: A 'late for Children oh the 
Practical Use of a portion of the Church Cate¬ 
chism. By the Author of “Amy Herbert,” 
&e. Eighth Edition. 2 vols. top. Svo., pp. 
81G, price 12s., cloth. 

The object of this tale is, through the medium 
of fiction, to convey religious instruction. The 
story was originally written and published in 
three paTts, each having reference to sonic 
portion of the Church Catechism. It has been 
thought advisable to reprint it without abridg¬ 
ment in a cheaper form, and it is now condensed 
into two volumes Notes on Boohs. 


Labour and Lice. By the Author of Blenheim. 

An excellent store with an excellent purpose ; 
it leaves a cheerful,'pleasant, bracing miluenee 
on the reader.— Athenaian." 


The Story of my Girlhood. By Mrs. Homy Lynch. 

Post Svo., pp. 310, price 10s. 6d., cloth. 

This is the story of a secret marriage, con¬ 
tracted under very peculiar circumstances. 
Annie Falconer, the heroine, affectionate, docile, 
and flexible, is persuaded by her mother to unite 
herself, while little more than a child, with a 
young mau of whom she scarcely knows any¬ 
thing! The mother is induced to takc’this dan¬ 
gerous step from a conviction that her own end 
is at hand, and that, after her death, Annie will 
be subjected to the authority of a stepmother. 
To protect her from this dreaded influence, she 
can think of no moans so effectuftl as providing 
her with a husband, whom she imagines the 
girl must of necessity love, when she comes #> 
he a woman. The mother dies, and Annie keeps 
her own secret. The husband meanwhile goes 
abroad, and remains away so many years that 
the unhappy girl forgets whilt he was like when 
she married him. A stepmother is installed iu 
the house, and Annie, as iu duty bound, begins 
by detesting her; hut events, at length take 
place which reconcile the hostile porvers. As a 
matter of course there are visitors at the house, 
and with one of these Annie falls desperately in 
love, and the struggle between her feelings and 
her sense of duty as a married woman constitute 
the most interesting portion of the work. By 
degrees Annie’s secret transpires; and when she 
imagines herself on the very verge of being 
overwhelmed with shame and remorse, the 
object of her love is discovered to bo no other 
than her husband, wflio has changed liis name, 
and come iu disguise, iu order to win her affec¬ 
tions. The end of course is happy, not for 
Annie only, hut for near!}' all the parties con¬ 
cerned in working out the story of the novel. — 
Notes on Boohs. 


Autobiography of Lutfullah. A Mohammedan Gen¬ 
tleman and his Transactions mlh his Fellow 
creatures. Edited by E. B. Eastwick. Post 
Svo. 13s. Gd. 

This is a remarkable hook. "Wo have auto¬ 
biographies in abundance of Englishmen, 
Frenchmen, and Germans, but of Asiatics and 
Mahometans few or none. This narrative has 
a charm and simplicity about it which occa¬ 
sionally reminds us of Defoe. — Standard., 


Memoirs of Admiral Parry . the Arctic Navigator. 
By his Son, the Bcv. E. Parry, M.A., Domestic 
Chaplain to the Bishop of London. Tliiid 
Edition: pp. 880, with Portrait and Coloured 
Map. Ecp.,8vo., price 6s, cloth. 

Two editions not having sufficed to supply the 
public demand for Parry’s Memoirs, the third 
edition, which is a. reprint of the second m a 
more convenient form but without abridgment, 
is now published at less than half the original 
price of the work. 

Young America Abroad , or Life in Bengal,Calcutta, 
Java, Hong Kong, Australia, «$c. l»y George i *. 
Train. , 

llcmarkablc for shrewdness of observation and 
independence of opinion. It is an original and 
remarkable book of travels.— Literary Gazette. 

The most valuable parts of the book are the 
letters describing the state and prospects of 
Victoria.— Express. , . , 

Includes a valuablo sketch of the history of 
Melbourne. — Examiner. 

A Manual of Scripture History, and of the History 
of the Jews, between the periods of the Old and 
New Testaments . Fcp., 8vo., OS. 

The author’s chief aim has been to provide a 
Manual for the Hie of our middle and higher 
I schools: but the design and contents of this 
1 history Include also much that may commend it 
| to the attention of students in our universities, 

] condidates for the sacred ministry, and other 
intelligent readers. Tire construction ot this 
work renders it available for use either as a 
a Class Heading Book, as a Book of Exercises, 
as a Manual for Superintendents of Bible Classes 
and other Scriptural teachers, or as a book for 
private perusal. 

The Franks, from their First Appearance in History 
to the Death of King' Pepin. By W, C. Berry, 
Barrister- at-Law. Svo. price l*2s. Gd., cloth. 
This work comprises the history—military, 
civil, and ecclesiastical—of the Franks, from 
their first collision with the Homans to the 
death of Xing Pepin, The author has endea¬ 
voured to clear the annals of the F rankisli 
nation — whoso history is, lor many centimes, 
the history of Europe—from the unusually large 
admixture ol fable" by which they are encum¬ 
bered. The actions and character of Clovis— 
the principal founder of the Frankish empire, 
and the most successful champion of Catholic 
Christianity—receive a large share of attention ; 
as do also the famous feuds of the rival Queens 
Brunhilda and Fredcgunda; the rise of the 
Mayors from their originally almost menial 
position to the rank of virtual administrators 
of the kingdom; and many collateral topics of 
historical importance. 

The last live chapters of the work aio occu¬ 
pied respectively by disquisitions on “ the poli¬ 
tical institutions of the Franks’—the “state or 
Gaul at the time'of the Frankish conquest 
“the period of transition from Merovingian to 
Carlovingian institutions”—the “ Salic Lav;”— 
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and “ the Churchail of which pertain to the 
internal history, not of the Franks alone, hut of 
thc-greater part of Europe. In the ninth chap¬ 
ter, “ on the transition from Merovingian to 
CarlovinMafi institutions,” an entirely new view 
is taken of the rise ami gradual development of the 
feudal ai islocract/i and the systems of which it 
formed a part .—Notes on Boohs. 


Christian Records : A Short History of the Apostolic 
Age. By L. A. Merivale. Fcp., 8vo., pp. 462, 
price 7s. (id., cloth. 

The object of this work is to present a view 
of the rise and progress of the Christian Church 
as portrayed in the sacred records of the Sew 
Testament, taken in connection with the con¬ 
temporary state of the world, and with the feel¬ 
ings and opinions prevalent among the heathens 
and Jews, such as we learn them from Josephus 
and the classical authors of the time. What is 
intended, is to give within a small compass, and 
in an easily accessible form, such a general and 
comprehensive survey of the subject as it is 
hoped may supply a desideratum in popular 
religious liberty. ’ 


Travels in the Free States of Central America , Nice, 
ragva, Honduras, and San Salvador. By Dr. 
Carl Scherzer. Pp. 602; with a coloured Map) 
and Sections. 2 vols, post 8vo., pries 16s., 
cloth. 

The author of these volumes is a German 
physician, who formerly travelled extensively in 
Asia and Forth and South America, and who is 
at present accompanying the first scientific ex¬ 
pedition ever sent out by the Austrian govern¬ 
ment. Dr. Scherzer visited many of the mines 
of Central America, and his observations tend 
to dissipate tbe delusive ideas of their great 
productiveness, which have often led to a lamen¬ 
table waste of capital and energy ; and to point 
out the far greater advantage of cultivating a 
soil of such boundless fertility, and the almost 
certain success that attends the application to 
it of the most moderate industry anc\ intelli¬ 
gence. The author was associated in this jour¬ 
ney with the celebrated naturalist. Dr. Moritz 
Wagner, who has furnished the chapter describ 
mg the tremendous earthquake of San Salvador, 
of which ho was an eye-witness. Another chap¬ 
ter is devoted to the various projects for con¬ 
necting the Atlantic and Pacific Oceans by ship- 
canals and railroads. 


Love in Light and Shadow. 

Sister Anne. By the author of “ Ethel.” 

These two carefully written stories are both of 
them reprinted from a Scotch Magazine—jboth 
are very good stories, and show a facility of 
handling and eliciting, from simple incidents, 
considerable interest.— Athenaeum. 


Highlanders of Glenora. By James Grant. 2s. 

By post, 2s. Od. 

This is another of Mr. Grant’s stirring novels, 
full of incident, romance, and wild improba¬ 
bilities : but all so vividly narrated and 'with 
such seeming truth aud reality, that the inhe^ 
rent impossibilities are overlooked. The reader 
accepts whatever he is told and asks no incon¬ 
venient questions.— Athenaeum. 


Tom Brown’s School Days. Post, 8vo, cl. 

It is difficult to estimafe the amount of good 
which may bo done by “ Tom Brown’s School 
Days.” It gives, in the main, a most faithful 
and interesting picture of our public schools. 
But it is more than this; it is an attempt, a 
very noble aud successful attempt—to christ¬ 
ianize tile society of our youth through the only 
practicable cliunnel—a hearty and brotherly 
sympathy with their feelings : a book, iu short, 
which an English father might well wish to sec 
in the hands of his son.— Times. 


City Poems, By Alexander Smith. 

‘ The Boy’s Poem” abounds, indeed, in iso¬ 
lated passages, passionate, descriptive, or reliee 
tive, almost unmatched iu Modem Poetry. Mr. 
Smith has a heart to feel and a hand to paint 
tne imperishable affections. He has laid his ear 
to the heart of a gTeat city and detected all its 
finer throbbings. In Mr. Smith we have a poet 
of a high order .—Dublin University Magazine. 


Bryant's Poetical lVorhs Illustrated. Collected 
and arranged by the author, with 71 choice 
engravings on wood, from drawings by emi¬ 
nent artists. 8vo. 2-5s. 

In this volume wc have the simple elegance of 
Bryant’s verse wedded to pictures, which give 
new force to the impression of pastoral beauty, 
and new clearness to the tranquil views of life, 
suggested by a contemplative poet.— Examiner. 

Poe's Poetical Works. Illustrated edition. 26s. 

A feast for eye and mind alike;—a more ele¬ 
gant volume externally and internally has never 

appeared,— Literary Gazette. 


Mabel Vaughan. By the author of 11 The Lamp¬ 
lighter.” 35th thousand. 2s. By post, 2s. 6d. 
Had we our will, the women of England should 
each possess a copy.— Wesleyan Times ; 


Debit and Credit. From the German, by Mrs. 

Malcolm. 

The most popular German Novel of the ago 
—Chevalier Bunsen. 

A story of uncommon fascination.— Athenceun. 

Fresh, rich in incident, vital with character, 
thought, and fancy. It is an uncommon genuine 
interesting book.— Leader. 

We cannot give any idea of the variety, viva¬ 
city, and intensity of this admirable story. 


The Garies and their Friends, by F. J. Vfubb, 
with Preface, by Mrs. H. B. Stowe, and Intro¬ 
duction, by Lord Brougham. Is. 6d., by 
post 2s. 

The dramatic power displayed in the story is 
truer iu all essential particulars to the instincts 
and habits of the mixed African race, than 
I Uncle Tom’s Cabin,” and it is a much more 
remarkable book .—Literary Gazette. 


The Oude Kingdom and its King. Plicate Life of 
an Eastern King. 2s. 6d., by post 3s. 

Many a book with scarcely a tithe of its ster¬ 
ling value has been welcomed with flourishes of 
trumpets, taken up and continued. We heartily 
recommend all to seek the book itself; it is full 
to overbrimming with good things*— Howl's 
Weekly News. 
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INTRODUCTION. 

A distinguished American writer lias re¬ 
cently published his impressions of England 
and of the English character. After describ¬ 
ing, with great force and originality, the 
triumphs of science and industry he had 
witnessed, he sums up with the following 
expression, — “ These Saxons are the hands 
of mankind.” Every reflecting mind must 
perceive that the English nation has become 
the power it now is, more by the genius of 
its Newtons, Watts, Arkwrights, and Ste¬ 
phensons, than by the splendour of its 
military career, or the purer glories of its 
literary heroes. 

The belief that the “ passion for utility” 
is inherent in the British race wherever it 
is located, promises that the Periodical here¬ 
with commenced cannot fail to enjoy a wide 
field of usefulness. With this view, we offer 
it to the acceptance of our fellow colonists. 

YVe are not sanguine enough to antici¬ 
pate a very extended circulation, for our 
pages will not be graced with the charms 
of fiction, and the hard materiality of 
our aims will not admit the thrilling 
strains of the poet’s muse. YVe shall, how¬ 
ever, esteem ourselves rewarded, if the 
information from time to time conveyed in 
these columns shall be the means of amelio¬ 
rating the condition, or adding to the com¬ 
fort, of any of our readers. 

Science is continually conferring fresh 
boons upon mankind. By her aid a Jenner 
snatches thousands of his fellow creatures an¬ 
nually from premature death or dreadful dis¬ 
figurement ; a Davy enables the miner to 
traverse the bowels of the earth in safety ; a 
Wheatstone flashes intelligence with the speed 
of lightning to the uttermost ends of the earth ; 
a Daguerre forces the sun himself to depict 
the visible face of nature ; a Simpson ban¬ 
ishes pain from the agonized patient, while 
undergoing the severest operations. It is 
■also by the aid of science that the agricul¬ 
turist charms the earth into granting a ten¬ 
fold increase to his toil, and the soil of Aus¬ 
tralia, which for ages yielded onlv a bare 
No. 1. 


and wretched subsistence to a few scattered 
savages, now teems with the orange, the 
grape, the peach, and the golden grain of 
wheat. 

No one imagines that the stores of sci¬ 
ence are exhausted; our aim will he to 
explore her treasury, and to record the 
achievements of those master minds that are 
daily compelling her to yield up her secrets 
for the benefit of the human race. In this 
pursuit, we believe we may do no small ser¬ 
vice to the community. 

Here, where the hands are so few, and 
the work to he done is so vast,, there is 
especial need for all the assistance that 
science can afford. The country groans 
at the present time for an engineer that 
can solve the difficult problem of inter¬ 
nal communication,—the auriferous rocks 
of the interior wait the advent of a chemist 
who shall break open the locks of their rich 
treasure house,—thousands of acres of fine 
land that are now abandoned to the forest, 
thirst for artificial irrigation, and the agri¬ 
culturist rendered almost helpless, by the 
deficiency, and the high price of labour, 
looks earnestly for the iron hands and sinews 
of machinery, that shall plough his land, 
sow his seed, and gather in his harvest. 

From the prospectus that has appeared, 
our readers will learn that these pages will 
contain a regular report of the proceedings 
of the Horticultural and Agricultural Society, 
and of the Philosophical Society of New 
South YY T ales. These reports will he fur¬ 
nished by the officials of the respective 
societies, and may, therefore, he relied upon 
as authentic. In the first few numbers we 
shall be obliged, in order to include the past 
proceedings of these societies, to re-print 
some papers that have already appeared in 
the daily journals. They will now, how¬ 
ever, appear in a form more convenient for 
reference, and will assume the shape of a 
complete and permanent record of their 
operations. On the members of each asso¬ 
ciation the publisher relies for support, and 
and generally on those intelligent minds 
that are capable of appreciating the impor¬ 
tance and the utility of scientific enquiry. 
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THE AUSTRALIAN HORTICUL¬ 
TURAL AND AGRICULTURAL 
SOCIETY. 

It will be perceived by our readers, from 
a notice under the name of this Magazine, 
that it is to be the authentic organ of the 
above Society, and to contain a monthly re¬ 
cord of the society' s transactions, and the 
papers read at the monthly' meetings ; we 
have, therefore, deemed it advisable, that it 
may' hereafter be convenient for reference, 
to give our readers in this, the first number 
of the Magazine, a short history of the pre¬ 
sent society. 


In Julv, 1848, a Society was established under the name 
of the “Australasian Botanic and Horticultural Society,” 
which society seemed in a fair way ot flourishing, and no 
doubt would have done so, but for a short-sighted policy 
in its early career which excluded practical men from any 
participation in its government, and in a short time it 
dwindled down to nothing but an exhibition, society but 
nothing was done for the advancement ot either Horticul¬ 
ture or Agriculture. Beyond this, we are not able to obtain 
information as to the working of the society from our in¬ 
ability to procure tlie records of the society. A number 
of practical men and others interested^ in the welfare ot 
the colony, and these branches of science, met in. the 
month of November, 1851, having consulted together, and 
decided that some more practical encouragement to the 
spread and cultivation of horticulture should be fdveu, 
than any afforded by existing institutions. A preliminary 
meeting of gentlemen favourable to such an object was 
convened, and was held at Mr. Mott's Store, on the Cir¬ 
cular Quay. At this meeting, it was determined to es¬ 
tablish a Society for the encouragement ol horticulture, 
under the name of “ The Horticultural Improvement 
Society,” and a provisional committee with an honorary 
secretary’ was appointed. 

The provisional committee thus appointed framed a 
code of rules, which were submitted to the public meeting 
on the 8 th of January’. The meeting adjourned to the 
15th January, when the rules where adopted and a council 
of twenty-one members elocted- 

Solieitations to that effect having been tnade by the 
Society, his Excellency Sir William Denison accepted 
the office of President, and the Honorable Sir Charles 
Nicholson, Speaker of the legislative Council, and Sir 
Thomas Livingstone Mitchell, Surveyor-General, were 
chosen as Vice-Presidents. _ . 

In consequence of some delay in the organization of the 
Society, and for the sake of greater convenience in res¬ 
pect to matters connected with horticulture, it was deter¬ 
mined that the actual commencement of the proceedings 
of the Societv should date from the 1st day of July, 185o, 
and that subscriptions should only be calculated from 
that date. 

The opening meeting of the members of the Society 
was held on the 15th May, 1855, in the Theatre of the 
School of Arts, at which the Honorable Sir Charles 
Nicholson presided. The meeting was very numerously 
and respectably attended, and interesting papers were read 
by Sir Charles Nicholson, Mr. E. K. Silvester, and Mr. 
T. W. Shepherd. , , , TT 

From this time np to the 8 th December last, the Hor¬ 
ticultural Improvement Society grew in strength and 
attracted general attention; it held its regular public 
monthly meetings for the reading of essays and papers, 
and discussing Horticultural and Agricultural subjects, 
on the first Tuesday in everv mouth, the only omission ot 
th obervance of the appointed day for this purpose being 
in the case of New Tear’s Pay happening to fall on the 
first Tuesday in January, 1S5G. The whole of the meet¬ 
ings were numerously attended, both by ladies and 
gentlemen, and on each occasion the evenings were agree¬ 


ably and profitably spent in listening to the many inter- 
esti’ng papers read", and discussions on the various topics 
thev suggested. . . , 

The following is a list of the subjects of the papers 
which have been read before those meetings, and some ot 
which, as we find space, we propose to publish in externa 
in this Magazine ;— 

1— Muspratt on Manures. , 

2 — Jessup, on the Cultivation of Orchids, (A o. 1 )■ 

3— Webb, on Photography, as a means of taking im¬ 
pressions of leaves. 

4 — T. IV. Shepherd, on Hybridization. 

5 — Jtuspratt, on Horticultural Chemistry. _ 

0—Creswick, on the Noxious Bum and Thistles grow¬ 
ing in the Colony. . . , 

7 _Sadlier, on the Agricultural Capabilities ot the 

Colour, (No. 1). 

8 — "Mitchell, on Native Plants. 

9 — T. IV. Shepherd, on Native Plants, (No. 1). 

10— Sadlier, on tho Agricultural Capabilities of the 

Colonv, (No. 2 ). , ... 

llJ-L. C. Shepherd, on the Construction of Flower 

Gardens. „ . . 

12 —T. IV. Shepherd, on Native Plants, (No. 2). 

13_Sadlier, on the Agricultural Capabilities of the 

Colony, (No. 3). . 

14—Creswick on tho Cultivation of Craerarais. 

15 _Creswiok on the Cultivation of Boses. 

10 —IPKean, on Orchids. , . 

1*1 _Macgillivray, on the Vegetable Productions ot the 

South Sea Islands. , _ ,, 

18_Keene, (prize essay) on tho Best Means for Pre¬ 

venting the Sand Drifts ifi the vicinity of Sydney. 

19 — Macgillivray, on Sandal Wood. 

20 — Creswick, on the Cultivation of Boses. 

21_Graham, on the Cultivation of the Jerusalem 

Artichoke. 

• 22 —Jessup, on Orchids, (No. 2). 

03_T. IV. Shepherd, on Native Plants, (No. 3). 

24 _Macgillivray, on tho Vegetable Productions of 

Cape York. ... „ ... 

25 _Creswick* on tbc Cultivation of Koses, (iso. 

2G_Milne, on the Cultivation of the Breadfruit. 

27— Graham, on the Cultivation of Cucumbers. 

28— Bell, Oil the Cultivation of Dahlias. 

29 _Milne, on the Tacca, or Native Arrowroot. 

30—Wilson on the Cultivation of Heaths. . 

31 _I), shepherd, on tho Cultivation of the Olive in 

Australia. 

32 —Bell, on the Growth of Garlic. 

33 _Carron, on Cuscuta Europsca, Dodder, a plant 

which is destructive to Lucerne, &c. , , 

34— D. Shepherd, on the Propagation of I lants by 
Cuttings. 

35— D. Wilson, on Pillar Boses. 

30 _R. Meston, on the Climatology of Australia. 

3 7 —Creswick, on Sorghum Saccharatum. 

S3_J. Graham, on the Cultivation of Rhubarb. 

39 — L. C. Shepherd, on the best means of eradicatin 

Knot-grass—Cyprus Hydra. , , 

40— T. W. Shepherd, on the Botany of Norfolk Island, 

C. Shepherd, on Ladies’ Minature Flower 

Gardens. 

42—Mills, on Sorghum Saccharatum. 

43_T. W. Shepherd, on the Botany of Norfolk Island, 
(No. 2 ). 

44— Creswick. oil the Cultivation of Liquorice. 

45— Bell, on the. Benefits to_ be derived from Horticul¬ 
tural and Agricultural Associations, and the Establish¬ 
ment of an Horticultural and Agricultural Museum. 

40_L. C. Shepherd, on the best means of Eradicating 

Noxious Burrs, growing in tbe colony. 

47—Meston, Prize Essay on Burrs and Thistles. 

In the mean time, about October, 1856, communica¬ 
tions were received from the Australasian Botanical an< 
Horticultural Society, with a view to amalgamating tho 
two Societies, when at a communication of sub-commit¬ 
tees, duly appointed by both the Societies, the following 
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resolutions were recortimended for submission to a general 
Meeting of the members of both Societies:— 

1. That the objects of the Australian Botanic and Hor¬ 
ticultural Society and the Horticultural Improvement 
Society, being substantially the same, and the competition 
of the two Societies having in some respects proved pre¬ 
judicial to the accomplishment of the aims of both, it is 
desirable that the friends of Horticulture and its kindred 
pursuits should unite and form an Association for the en¬ 
couragement and extension of such pursuits, on a broad 
and liberal basis. 

2. That in order to carry out the above resolution, it is 
expedient that the Societies before named, be now 'declared 
dissolved, and that an Association be formed under the 
title of “ The Australian Association for the promotion of 
Agriculture and Horticulture,” such Association to have 
for its objects the promotion, in every way, of the pro¬ 
ductive capabilities of the soil. 

3. That the- Members appointed to conduct this confer¬ 
ence be appointed a Provisional Committee, to carry the 
foregoing resolutions into effect. 

That such general meetings were held and agreed to by 
the members of the said Societies, respectively, and in 
consequence thereof a General Meeting of the Members 
of both Societies was held on the 8 th of December, 1856, 
when His Excellency the Governor General presided 
The following resolutions were adopted, and a new Society 
raised up from both :— 

1st. That the Australasian Botanic and Horticultural 
Society, and the Horticultural Improvement Society of 
New South Wales, be and are hereby declared to be dis¬ 
solved, and that a new Association be formed under the 
title of tv The Australian horticultural and Agricultural 
Society,” and that all property, effects, and liabilities of 
the said two Societies be assumed by the association hereby 
formed. 

2nd. That the following he adopted as the rules of the 
“ Australian Horticultural and Agricultural Society”:— 

RULES. 

I. That the objects of this Society shall be the en¬ 
couragement, improvement, and developement of Agri¬ 
culture and Horticulture, and the promotion in every way 
•of the productive capabilities of the soil, and with a view 
to the carrying out of these objects the Society shall, first 
—Hold meetings monthly, or otherwise, for tlie purpose 
of reading essays or papers, and lecturing on and discuss¬ 
ing the various subjects connected with them ; 2nd. Es¬ 
tablish an experimental garden or farm as soon os cir¬ 
cumstances will permit; 3rd. Institute periodical exhi¬ 
bitions, at which prizes shall bo awarded for superiority 
in all kinds of produce, stock, and manufacture, so far as 
connected with the aims of the Society; 4th. Promote 
the periodical publication of its transactions, and other 
useful information of a kindred nature, in a convenient 
form ; 5th. Promote the establishment of affiliated insti¬ 
tutions in the country districts, where practicable, and 
where not, endeavour to form local corresponding com¬ 
mittees ; and 6 th. As far as possible, promote a friendly 
intercourse with kindred institutions in other countries, 
and particularly in the neighbouring colonies. 

II. The management of the Society shall be vested in 
a President, Vice-Presidents, and a council of twenty- 
four members, elected annually by ballot at the annual 
general meeting of the Society, and a Secretary and Trea¬ 
surer, who shall be elected by the council and be ex-officio 
members of it. Should any vacancy occur in the council, 
by resignation or otherwise, the council shall fill up such 
vacancy. The council shall have power to make by¬ 
laws and rules for the conduct of its business, and the 
business of the Society generally, provided no such bv- 
laws or rules shall be repugnant to the objects of the 
Society, or to any rules made by the Society at any of its 
general meetings. Five members of the council to form 
a quorum. 

III. The Society shall, in addition to the existing 
members of the two dissolved Societies, consist of Mem¬ 
bers constituted as follows :—Members to be proposed at 
any meeting of the Society, and at any subsequent meet¬ 
ing, to become members, unless a ballot be demanded by 


a member through the Secretary, when such ballot shall 
bo proceeded with, and to pay one guinea entrance and 
one guinea per annum to tho funds ot the Society. 

IV. The annual general meeting of tho Society shall 
be held in the month of July* each year, for the purpose 
of auditing accounts, altering or amending rules, if re¬ 
quired, and such other business as may bo necessary for 
tho Welfare of the Society. 

V. At least thirty clear days’ notico must be given, 
through tho Secretary, to the council in writing, before 
any proposition for altering the rules of the Society can 
be entertained at any general meeting : such notice to set 
forth the proposed alteration, 

VI. All Life and Honorary Members of tho two dis¬ 
solved Societies shall continue to bo Life and Honorary 
Members of this Society, with the same privileges as are 
now or may hereafter be, declared by the connciL of this 
Society. 

After the passing of the above resolutions, a President, 
two Vice-Presidents, and a Council of twenty-one were 
elected by the united members of tho two dissolved 
Societies, out of an equal list of names of members chosen 
from the roll of either Society, who have since carried on 
the Society with all the vigour evinced by the Council of 
the Horticultural Improvement Society, have since with¬ 
out omission held their monthly meetings, and have pa sed 
the following By-Laws for their government. 

BY-LAWS. 

I. Election of ConnciL —On or before the 21st of June 
in each year the Secretary shall cause a ballot paper to be 
irinted, including the names of the Council for the time 
ieing, and of any other members of tlie Society who may 
he proposed for election by w'ritten notice to the Secretary, 
on or before the 14th June, a copy of such ballot paper to 
bo furnished to any member on application. 

II. Vacancies. —Should any vacancy occur in the 
Council, the Secretary shall announce the same at the 
next Council meeting, and any member of the Council 
may then or at any other meeting propose a member of 
the society to fill up such vacancy ; and the Council shall 
at the next meeting, after such proposition, proceed to fill 
up such vacancy from the name or names proposed. 

III. Council Meetings. —The ordinary meetings of the 
Council shall take place on the last Tuesdav of each 
month, but the Secretary may at any time call a special 
meeting. Notico of all Council meetings to bo given by 
circular. 

IV. Committees. —All Committees of the Council shall 
consist of three members at least, —the President, Vice- 
Presidents, and Honorary Secretary, to bo at liberty to 
attend any Committee. 

V. Monthly Meetings. —A meeting of members will be 
held on the first Tuesday in each month for the purpose of 
reading essays or papers, and discussing all subjects con¬ 
nected with the objects of tho Society. " 

VI. Chairman . —At all meetings of tlie Society, in the 
absence of the President and Vice-Presidents, a member 
of the Council shall be appointed to act as Chairman. 

VII. Visitors. — Every member shall have tho privi¬ 
lege of introducing two friends as visitors to the monthly 
meetings of the Society on condition that they shall not 
already have attended two meetings of the Society in the 
current year. Ladies and non-residents may be intro¬ 
duced by members as visitors to all monthly meetings. 

VIII. Selection of Subjects. —Members desirous of 
reading papers, must give notice to the Council at the pre¬ 
vious meeting. 

IX. Member's Cards. —Each Member shall be supplied 
yearly with a card of membership, and shall be entitled 
to two transferable tickets of admission to all exhibitions 
of the Society. 

X. Subscriptions. — Annual Subscriptions shall become 
due on the 1st day of July, for the year then ensuing. 
The entrance fee and first year's subscription of a new 
member shall become duo on the day of his election, and 
ho shall not be entitled to attend the meetings, or to enjoy- 
any of the privileges of the Society, until his entrance 
fee and subscription for the year have been paid. Mem* 
bers who have not paid their subscriptions for the current 
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year shall he informed of the fact bv the Treasurer. If 
thirty days after such intimation any are still indebted, 
their names shall be formerly laid before the Society at 
the first meeting. 

XI. Honorary Members. — Any person not residing in 
the colony, who inav be distinguished as .a scientific pro¬ 
moter of Botany, Horticulture, or Agriculture, or who 
shall becohie an approved correspondent of the Society, 
may be appointed by the Council, an Honorary Member 
of the Society. 

XII. Honorary Life Members . —The Council may 
award Honorary Life Membership to the writer's of the 
best papors or essays on subjects of importance, due 
notice of the competition for such a prize having first been 
given. 

XIII. Life Members. —Any member paving the sum 
of ten pounds to the General funds of the Society, at one 
time, shall be a Life Member, 

XIY. Secretary. —The Secretary shall summon and 
attend all meetings, and shall cause a minute book or 
books containing the proeeeedings and transactions of the 
Society to be kept and laid upon tlie table at all meetings 
of the Society, (Other than Committee meetings) for in¬ 
spection. 

XV. L rider Secretary. — The Council shall appoint a 
paid Under Secretary, who shall be under the control and 
direction of the Honorary Secretary, Such Under Sec¬ 
retary may also be appointed Collector. 

XVI. Treasurer. — The Treasurer shall receive pay¬ 
ment of all monies due to the Society, and shall deposit 
the same as often as they amount to £20, in the Bank of 
New South Wales, to the credit of the Society. A finan¬ 
cial statement shall he laid before the Council when 
required. 

XYIt. Payments . —Claims against the Society,.when 
approved hv the Council, shall be paid by cheques signed 
by tlie 1 rcasurer and countersigned by tlie Secretary. 

XVIII. Auditors .—Two Auditors shall bo appointed 
at the General Meeting to audit the Treasurer’s accounts. 
The accounts as audited to bo laid before tlie Annual 
Meeting in J ulv. • 

XIX. Admission to Exhibitions. —Tlie Public shall he 
admitted to all Exhibitions by cards, on payment of such 
charge as shall be agreed on by the Council. 

XX. Additional By-Laws. —A standing By-Law Com¬ 
mittee shall be appointed to whom all proposed alterations 
to or additions to the By-Laws shall be referred for their 
report. 

Amongst other great advantages which the members of 
this society possess, is their union with the Society of 
Arts, which was established by the Horticultural Improve¬ 
ment Society, one of the terms and conditions of union is 
that— - Whenever any member of an Associated Colonial 
Institution, bearing a letter of introduction from its 
Secretary, shall visit London, he. may enjoy the usual 
privileges of a corresponding member’of the Society of 
Arts, during his stay, and may have his letters addressed 
to him at the Society’s house in the Adel phi.” 

^On the 20th of January this Society held its opening 
Meeting, when the following paper was read thereto by 
His Excellency tlie President; since which time many 
papers of a very interesting and useful character have 
been read at the monthly meetings* and will in due course 
appear in our columns. 

ADDRESS 

To Members op Australian Agricultural and 
Horticultural Societies. 

It is usual for the President of Societies, such as this 
which I am now addressing, to give to the Members, on 
then- first meeting, a general outline of the objects for 
which the Society has been ronstitated, and of the means 
by which such objects can best be carried out 
Now, although the present cannot, perhaps, in strict¬ 
ness, be said to be the first meeting of this Societr, which 
is, in fact, but an amalgamation of two Societies, which 
have hitherto . been working for the same objects, thouirh 
pot.m uiusoa with each other : yet, as I cannot hut hope 
1 ut t-iis union will give additional encouragement to the 


Members, and bo the moans of extending the sphere of our 
usefulness, I will avail myself of the present opportunity 
to give a brief sketch of the present state of Horticulture 
and Agriculture in this Colony, and will then call tlio 
attention of Members to the various modes in which the 

exertions of the Society may bo made available towards 

the improvement of both. 

I lia-ye given precedence to Horticulture, not on ac¬ 
count of its relative importance, hut on being the parent, 
in some measure, of Agriculture—the first step taken bv 
any individual when placed in such a position as would 
compel him to minister to all his own wants, would be to 
cultivate just so much land as would suffice for himself 
and his family, and this he would do by mere garden cul¬ 
ture ; when population springs up around him die division 
of labour takes place, aud as the demand for agricultural 
produce increases beyond the amount which mere horrid 
cultural labour can supply, animal labour Is brought in 
to assist and to lighten tjiat of man, the plough takes tho 
place of spade, the harrow of the rake, and the produco of 
one man’s labour when thus combined with that of 
animals becomes adequate to the maintenance of fortv of 
fifty of his fellow creatures. The return, however, if 
measured by the produce of equal areas of ground, is 
diminished, the work is done in a more hasty and slovenly 
manner, and tlie ground docs not yield tlut amount, 
which, under the careful working of the gardener, it would 
he made to produce. After a time, the projection which 
pojmlation bears to the land which has to sustain, it be¬ 
comes greater, labour becomes cheaper, and it becomes 
desirable to increase the acieable yield of the soil; the 
processes of the Agriculturist then becomes more and 
more assimilated to thoso of the Horticulturist; better 
instruments are used, every kind of mechanical appliance 
is called into action, more labour is bestowed on the soil, 
it is reduced to a better tilth, its chemical qualities are 
investigated, manures, in greater quantity and of the pro¬ 
per kind are applied, and the child, Agriculture, when it 
has arrived at its perfect growth, will he very closely 
assimilated to its parent Horticulture. In combining 
these kindred objects, therefore, I cannot but conceive 
that the Society has acted wisely—looking to the presen: 
state of the colony ; and I will now proceed to investigate, 
first, the condition of tho parent, which, when determined, 
will enable us to guess prettv well tho condition of tlie 
child. ‘ 

What, then, is the condition of Horticulture in New 
South Wales? 

A reference to the market price of Horticultural pro¬ 
duce would almost he a suindent answer to such a 
question. 

I do not, of course, mean that these market prices 
would he in any way a test of the amount of our Horti¬ 
cultural knowledge, but they are a fair index of the state 
of practical Horticulture. I believe, indeed, that we have 
amongst us many scientific Horticulturists, many whose 
knowledge of the Botanical classification of Plants, their 
qualities,, uses, modes of cultivation, &c., is both accurate 
and extensive, but vye are deficieit in what may be termed 
the economy of Horticulture. The cultivation of tho 
ground is slovenly,, weeds are allowed to absorb much of 
the nutriment which should gcr to the plant, and though 
tliis slovenly system may be attributable to a certain ex¬ 
tent to the deficient supply pf labour at the disposal of tho 
gardener, yet, few or no efforts have been made to devise 3 
remedy for this evil, or to place at the disj*osal of fiio 
Horticulturist, machines, which might ease his toil and in¬ 
crease the produce of his land. 

If this be the case with regard to the parent what may 
we expect with regard to the child ? If Agriculture be 
but a slovenly system of Horticulture, what can we ex¬ 
pect when those who should show a better example, do, ia 
fact, content themselves with applying to their gardens a 
system which Is more slovenly than ought to be tolerated 
even in a moderately conducted farm. 

If the crops in the garden are smother ed with weeds, 
what right have we to expect that the land of the farmer 
should bo kept clean. If the gardener lias not been 
stimulated by the high rate of wages to an attempt to in¬ 
troduce some Substitute for manual labour, what right 
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have we to expect that the Agriculturist will be moro en¬ 
ergetic? We do, in fact, find that the system of cultiva¬ 
tion, whether applied to green crops or cereals is of a very 
slovenly description, the land is never properly cleaned, 
it is never properly cultivated—that it is never adequately 
worked, or reduced to a proper tilth ; it is seldom or never 
properly manured, I may indeed say, with regard to 
nine-tenths of the land in this Colony, that it is never 
manured at all. A constant succession of the same kind 
of crops is taken off the same land year after year, and 
the result is exactly what any person who has thought 
upon the subject would anticipate, namely, that the crops 
arc bad in quality and deficient in quantity. The eartn, 
which is grateful for any attention bestowed upon it, and. re¬ 
stores ten and twenty fold that which it receives from man, 
is also sensible of neglect and iuattention, and leaves tho 
slovenly farmer to groan over diunshed returns from liis 
land, for which, though lie is very ready to blame the soil 
or the season, he has in truth no one to blame but himself. 

A reference to the ordinary annual retnriis of the 
land under cultivation, and of the quality of produce 
raised upon such land, will give a fair iiidieation of the 
character of our Agriculture, In .1855, it would seem 
from these returns, that there were 8G.3G9 acres under 
wheat, and the produce is put lit lj335,44G bushels, which 
is at the rate of 154 bushels per acre. On referring to 
the returns for former years, I find that in the bad 
season of 1817, the average fell as low as 10? bushels to 
the acre, while in 1849 f it rose as high as 21 bushels ; the 
yield of 1855 is, however, as near as possiblo a mean of 
that of the last ten years. 

Barley and oats are not cultivated to any groat ex¬ 
tent, and the croj« are light, lighter in comparison than 
that of Wheat-. 

The yield of Barley, on an average of ten years, ap¬ 
pears to have been l6j[ bushels to the acre, and that ot 
Oats, 15 bushels. Maize is cultivated largely, but the 
average yield does not exceed 25 bushels per acre, and 
that of Potatoes amounts to about 31 tons. I do not 
imagine that these returns can boast of very great ac¬ 
curacy, but the error, if any, is probably in exaggeration 
of the amount of produce ; and, 1 think, that 1 am justi¬ 
fied in taking the numbers above stated, as the yield per 
acre on an average. 1 do not, of course, mean to say that 
there are not many farms which yield much more than 
the amount stated, but, if this bo the case, there must be 
many which yield even less. 

Now looking at these numbers, and bearing in mind 
that the land under cultivation is probably the best por¬ 
tion of each separate farm, I think, I am Justified in 
stating that the land throughout New South Wales does 
not produce moro than half a crop. Let us see what the 
amount per aero would he, were wo to coublo the 
averages;— 

Wheat would give 31 bushels. 

Maize „ 50 „ 

Barley „ 33 „ 

Oats „ 30 „ 

Potatoes ,, 64 tons. 

If this be contrasted with the produce of a farm in 
America, not cultivated according to the best system, we 
shall be better able to judge of the comparative value of 
our system. In a farm in the State of New York, as 
stated by Professor Johnston :— 

* Wheat yields from 18 to 35 bushels. 

Barley „ 20 to 55 „ 

Oats „ 40 to 100 „ 

Maize „ 50 to 80 

Potatoes „ 21 to 74 tons, 

so that, with somo trifling exceptions, the yield in 
America is moro than double that of this Colony. 

I must not however state tliis too broadly; in tho 
particular instance given, tho yield is, as I said more 
than double of the average of New South Wales: but in 
.professor Johnston’s work—“Notes on North America,” 
fhere is ample evidence to prove to ns what must bo the 
result of our slovenly farming. 

. The system in force hero has also prevailed for many 
years in America, and the result has been a reduction in 
the crops to an extent which renders competition with 


other parts of tho country, or with the foreign producer 
impossible. Take the average of the stato of New 
York:— 

Wheat... 14 bushels. 

Barley. 16 „ 

Oats. 26 „ 

Maize .. 25 „ 

Potatoes... 14 tons per acre. 

This is abont oil a par with our present averages. But iii 
America the farther has a recourco ol' which the settler in 
this Colony does not think of availing himself. In 
America local ties are so little felt or cared for, that, as 
soon as a man finds that his crops aro diminishing in 
quantity and quality from tho exhaustion of the soil, ho 
sells his farm and settles upon another in tho great West¬ 
ern Country, from whence, owing to tho unequalled faci¬ 
lities of communication, either by water or by railways, 
he has no difficulty in sending his produce to market. 
Here, howeyer, tho settler who lias purchased Ids land, 
cleared and fenced it, and built his house upon it, is loth 
to leave it to encounter the work of the Bush; neither 
can he in the present state of the means of communica¬ 
tion veuture to settle himself at any great distance from 
his principal market, for fear that Ins produce should be 
left on his hands. The fanner iii New South Wales has, 
therefore, tw o alternatives before him, he must either con¬ 
tinue liis slovenly system of cultivation, and submit to 
tho gradual deterioration of tho property which he lias 
purchased, and to a certain extent made, or lie must, by 
the adoption of a better system, secure to himself and his 
children this possession of an Estate, whose value will 
increase from year to year, and upon which he may 
reasonably expend both labour and capital in the certainty 
that cither ho or his cliildren will reap tho benefit of tho 
outlay. 

If our Agriculture is at a low ebb,, what have we to say 
of that which forms in these Colonies a distinct branch 
altogether of rural economy, I mean tho breeding of Stock 
— Sheep, Cattle, and Horses ; hole evidence is shewn of 
the greater attention which has been paid to the improve¬ 
ment of breeds, especially as regards the sheep; but there 
is much yet to be done even as regards these, for which 
tho encouragement and assistance which can be offered 
by tho Society w ill bo most valuable : while any person 
W'lio inspects the cattle which are brought into Sydney for 
the supply of the population, or who looks at the miserable 
aniilials which compose the teams of the carriers on the 
dilferent roads, will be forced to admit that there is much 
room for improvement in tho breeds of both cattle and 
horses. 

I \vill not, however, enter at greater length into an ex¬ 
amination of the results of our Agricultural system. I 
have said enough to prove that there is room for very 
great improvement, and I look hopefully to the ciforts of 
the present Society, in furthering the introduction of such 
improvements of tho nature of which I propose now to 
attempt a sketch, 

I may remark, however, as an introductory caution, 
that the Agriculturists and Horticulturists must bo looked 
upon as producers of articles for sale, that is, as men w'lio 
having invested capital in a certain trade, have a right to 
look to the profits of that trade for a return of tho Usual 
interest upon that capital: Any improvement, therefore, 
which may be suggested must lie submitted to an arith¬ 
metical test: tile result of the improvement must bo 
shewn in such an increase in the quantity of tho produce, 
or in such a diminution in the cost of bringing it to mar¬ 
ket, as may fully recompense the gardener or farmer for 
any additional outlay of capital or labour which ho may 
have expended in introducing it. Subject to this proviso, 

I will now point out tho various modes in which the 
agency of the Society may bo made useful to tko Horti¬ 
culturist and Agriculturist. 

Labour is. very scarce, and wages are consequently 
high j it becomes, therefore, an object with every one en¬ 
gaged in cultivating the ground to economize in the appli¬ 
cation of labour in every way. 

Tliis is too often done by dispensing with the services of 
individual servants, and lessening thereby the actual 
amount of labour applied to the land, lowering the charac- 
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ter of tile cultivation anil reducing tlio crops ; hut the 
inost profitable inode would bo to follow the example of 
the English and the Americans, and to substitute for the 
labour of men that of machines, some worked by animal 
power, some by steam, or by some cheap mechanical 
agent. 

In England, the .attention of farmers has been directed 
of late years towards thoSe mechanical appliances, and 
consequently, the inventive powers of mechanists have 
been taxed to supply every variety of machine at the 
cheapest possible rate consistent with the efficient per¬ 
formance of its work. In America, where labour is 
dearer than in England, though not so high as it is in this 
Coloiiy, and where produce is low in price, in comparison 
to what it is either here or in England, the same system 
has been carried out, and mechanical appliances of every 
kind have been multiplied to an extent of which we in 
this Colony have no idea. 

The experience of onr kindred should not bo lost upon 
r»s, either as a warning or an example ; we should avoid 
that destructive svstem of cropping our land, which has 
produced such evil results with them, and we should turn 
bur attention to the application of every kind of 
mechanical substitute for manual labour which wo can 
discover. The fruit of such application will be greater 
with us than with them— wages are higher, and the price of 
produce is higher; anv increased fatalities tor cultivation 
will therefore insure a higher return. The agricultural 
portion of this community, has, therefore, every induce¬ 
ment to turn its attention to the introduction of such 
machinery as may cheapen production, and it is evident 
that every consumer in this colony has a direct interest 
also in assisting the Agriculturist in this. 

The demand^ however, for such machinery, is hardly 
at present sufficient to induce the establishment of a 
manufactory here, or even the importation of a largo 
quantity on speculation ‘ and in the absence of the 
machines—how is the farmer to ascertain what means 
are available for the supply of his wants ? 

Here, I conceive, the present Society may offer most 
useful assistance. In the first place, through its publica¬ 
tions it may make known . the character and cost of 
the various machinery in use in England and America. 

In tho second place, it may offer prizes for the best 
machinery of various kinds exhibited at its shows. 

In the third place, it may, should it be thought 
advisable to establish a model farm, introduce and ex¬ 
periment upon the various kinds of machines, and report 
the result lor the benefit of the public. 

In the fourth place, it may press upon the Government 
and the Legislature the advisability of appropriating a 
certain sum annually towards the importation _ of 
machinery of various kinds, which machinery', after being 
publicly exhibited for a certain time,, might be sold by 
auction", and the proceeds applied to the importation of ad¬ 
ditional and different machinery. It would, indeed, be of 
the utmost imiiortance in this Colony* where mechanical 
skill owing to the limited demand for it, has nbt developed 
itself to ahy extent, that a mechanical museum should be 
formed, where working machines might be deposited for 
inspection, and where the mechanics of the Colony, having 
before them the principles of the various machines, may 
learn to modify them to suit the peculiar circumstances 
of the Colony*. k 

In England, science has been called in to the aid of 
cultivation. Tire character of the different soils has been 
investigated by r the chemist, their applicability* to different 
descriptions of produce determined, their defects made 
known. Science has shown to the farmer the reasons for 
many of the practices for which ho was indebted to ex¬ 
perience, and it has also in many* instances shown him 
the folly* of persisting in a course of action, which, 
although warranted by prescription, had nevertheless, in 
many instances, most injurious effects. 

It will bo for the Society to make known to the public 
the results which have been already* obtained in other 
countries from a skilful adaption of the discoveries of 
science to the wants of the cultivator of the soil, and to 
press upon the colonists in general the advantages w’hich 
fcill result from their adoption, 


Manure is scarce, tho labour of applying it is gmt. 
It will he for the Society to call the attention of the gar¬ 
deners and fanners to the different chemical substance 
which contain in a small bulk (and which are therefore 
easy of transport) all the elements in which their soil may 
be defic ient. It will bo for tho Society to call the atten¬ 
tion of the public to the wasteful manner in which many 
of the substances which are most powerful restorers of 
land, such as hones and other animal refuse, are allowed 
to'waste their fragrance, if I be allowed to use such an 
expression, to get rid of that ammoniacal element which 
is so pleasant to the plant and so very distateful to nun, 
in a maimfcr which would shock an English farmer. 1 
am almost certain that the refuse of some large boiling- 
down establishment might be condensed into such a form 
as would make it worth while for fanners in England to 
pay the cost of transport, while we allow it to remain fes¬ 
tering and rotting in the ground, without bestowing^ 
thought on the benefit yvhich would result from its appli¬ 
cation to the worn out lands, of whose poverty we are 
annually* complaining. 

The Society might, with propriety, expend a portion of 
its income in importing samples of different mineral ma¬ 
nures, and in making experiments upon their application 
to different descriptions of soil, bearing in mind that the 
results in this colony*, where the climate is very different 
from that or England, will probably* be very much modi¬ 
fied by* this difference* 

In a paper, which I read to the Philosophical Society 
some time ago, I entered at some length into the advan¬ 
tages to ho derived from a proper system, of irrigation. 

The climate of this colony is ’so very dry, that com¬ 
plaints of tho effects of drought are common. To say 
nothing of the results of a dry season as affecting the 
cereal crops, what ruinous effects to the stock owner have 
followed, when the grass has been burnt up by the scorch¬ 
ing rays of an unclouded sun, and the streams and wafcr* 
holes dried up by its evaporative power. 

It would well beseem the society to call tho attention 
of the owners and occupiers of the soil to tho means which 
exist of relieving themselves from an evil, which forms 
the main drawback to the advantages arising from tha 
beautiful climate with which this colony is blessed. 

Information should ho sought from other countries, ex¬ 
periments made in this, tlie results of these experiment 
when carefully* tested snould be made known, and when I 
say the results, I must he understood to mean the ecwo* 
micnl results, the balance between expenditure and return. 
I liavo alluded to this before, and I may be allowed ti 
say a few more words upon a subject winch has a far mow 
extensive practical bearing than is often allowed. 

It is too often the case that an experiment made under 
one set of circumstances, is referred to as an authority 
for adopting the results as applicable to a set of circum¬ 
stances essentially different from the former. This, is a 
course both unwise and unfair— unwise as ignoring, a 
probability, some, if not, all of the characteristics whim 
secured the success of the original experiment— unfair ’ a4 
as inducing a prejudice against the adoption of that which 
might, and indeed would, in manv instances, prove oust 
advantageous. For instance, it is by no means an nncom- 
mon practice to make experiments upon a small sena 
under a system of garden culture, and upon the successful 
results of. such experiments, to found an argument 
their application at once to the farm— this, as I said bo- 
fore, is both unwise and unfair, an experiment upon which 
one would be justified in attempting to establisn a general 
rule, should he made with as few differing element y 
possible. The system of cultivation, the character oi ti» 
soil, the amount and quality of the manure emp.oy-, 
the character of the season, all form elements in tha suc¬ 
cess of an experiment to which marked attention shos.l 
be paid, and, as it is impossible to estimate these many 
unknown quantities in a single equation, it follows tq. 
before an. experiment can be considered conclusive, n 
should,be repeated under as many Varying drcninstances 
as possible. . . • 

I must not be supposed to be arguing against experi¬ 
ments, on the contrary, I wish to press upon agncultunss 
generally the absolute necessity of making experiment, 
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and upon the society the duty 'which it will have to per¬ 
form, of suggesting those which it will ho dcsirablo to 
make, of watching over them wliilo in progress, and of 
analysing the results in order that proper conclusions may 
be drawn from them. 

I have hitherto alluded principally to the action of the 
Society in inducing a better preparation of tho ground for 
the crops, and in contributing to the introduction of me¬ 
chanical substitutes for manual labour iu the various pro¬ 
cesses through which the crop must go before it is prepared 
for the use of man. 

But tho assistance of the Society will be quite as useful 
in directing the attention of tho Agriculturists to the 
character of the crops to be raised as in making the sug¬ 
gestions before alluded to. It is by no means desirable 
that we should, in a climate so different from that of 
England, stereotyjx) the systems pursued there 5 for in¬ 
stance, oats and barley are grown here, though not, I 
admit, to a great extent, still, however, as regards the 
former, it is evident, from the amount of the produce per 
acre, that eitlier the climate or the soil, or perhaps both, 
are not adapted to this crop ; varieties of cereal produce 
should be sought for by the Society; experiments should 
be made either with farms belonging to the Society, or 
what would be better, still, Members of the Society living 
in different parts of the Colony might bo requested to 
undertake the trouble of experimenting, as is often done 
in England, the results being reported to the Society ; by 
the latter mode the return of different soils and varieties 
of climate upon the particular crops will be more accu¬ 
rately shown. What has been said of cereal crops will mani¬ 
festly hold good with regard to the green crops and pasture 
lands of the Colony. Little attention has as yet been 
paid to the introduction of different kinds of grasses capa¬ 
ble of standing tho climate, and adapting themselves to 
the soil. But when we consider the development of our 
pastoral system, and the influence which the exports of 
the produce of the pasture lauds of the Colony have upon 
our commercial prosperity, surely it would be but wise to 
turn our attention speeiallv to the improvements which 
might be made in the quantity us well as the quality of 
tlie grass upon which our flocks and herds must feed. It 
is hardly necessary for me to point out to the members of 
this Society that the land occupied for pastoral purposes 
would, under more favourable circumstances, carry five 
times the quantity of stock which now is supported on it. 
And if we look to the value of our present exports of 
wool and tallow, we may form some idea of the enormous 
increase to the resources of the Colony which might he 
made, should we discover a better description of grass, or 
by application of capital to the land, he enabled even to 
double its grazing capabilities. If, for instance, the wool 
may be considered as tho measure of the profit of the 
flock-owner, and the value of the wool of 1000 sheep be 
put at £180, it would bo to tbo advantage of the flock- 
owner to expend ftom £1000 to £1500 in improvements, 
which would enable him to keep 2000 sheep when he for¬ 
merly could keep 1000 ,—such an outlay would not only 
return him a large interest upon his outlay, but would be 
productive of advantages to which it is unnecessary to 
allude. 

I do not, of course, mean that such improvements can 
he looked for immediately, or that they can he general 
for many years to come. The distance, however, of the 
object, ought not to make ns less zealous in our efforts to 
obtain it, and he will deserve well of the colony who will 
lead the way to results of so beneficial a character. There 
is one branch of narive industry to which I think the So¬ 
ciety is called upon to devote special attention—I mean 
the cultivation of the vine, and the manufacture of its 
products. 

The character which was given to the wine of this 
colony at the Paris exhibition, was such as should encou¬ 
rage both the grape-grower and the manufacture of wine, 
the former should be stimulated to efforts to improve the 
character and increase the amount of their produce, while 
the latter should continue the efforts which have already 
led to such favorable results, and which may eventually 
make New South Wales one of the great wine producing 
countries of the world. 


I shall lay before you later in the evening somo sug¬ 
gestions which I have received from England, with refer¬ 
ence to the action of the soil upon the grape, iu producing 
the peculiar hitter taste which characterizes many of the 
wines of the colony, and I propose, with the help of gen¬ 
tlemen who arc interested in this branch of industry, to 
set on foot such enquiries into the character and constitu¬ 
tion of the soil of the vineyard, in connection with inves¬ 
tigation into tho quality of the wine produced, as may, 
perhaps, enable us to establish some relation between the 
two, and lead eventually to attempts to modify some of 
the elementary principles in the soil, by addition of par¬ 
ticular manures, &e. 

I am afraid that I have already trespassed too long on 
your time, I will, therefore, deal briefly with the remain¬ 
der of my subject. I have spoken of the work which is 
ready to our hands. Of the many and yarious matters to 
the investigations of which I am most anxious that the 
Society should devote its best energies. How, however, 
is this to be don .? ? It would certainly be far beyond the 
poweis of the Society as at present constituted. The four 
or five hundred members of which it is composed, could 
neither find time or means to work out even one of tho 
many important subjects to winch I have alluded ; my 
hope .and wish would lie to interest the whole Agricultural 
and Pastoral community in the existence and progress of 
tho Society ; to call for the support' of the Wine pro¬ 
ducers, of the Merchants interested in our export trade; 
to eacli and all of these am the objects of tho Society of 
special importance, and each man may be sure that in 
becoming a Member of tho Society, and exerting his in¬ 
fluence in promoting the success of its efforts, lie is not 
only extending its powor of usefulness, hut probably 
furtherin'? his own special interests to a far greater amount 
than can oe measured by his Annual Subscription. 

Every Member of the Society, therefore, who has t its 
interest at heart, should do his best to induce others to 
ioin, for the number of Members may almost be said to 
be the measure of the usefulness of the Society. 

With increased Members the power to make experi¬ 
ments, to give prizes, to encourage application will be 
augmented, and I can but express a hope that at the next 
Annual Meeting I may be able to point to our roll of 
Members, as affording ua not only tho inducement to, but 
but the means of extending our usefulness. 

There is one subject to which I have more than once 
alluded, and I may take the present opportunity of again 
stating ray opinion as publicly as possible. It is, that the 
usefulness of the Society will depend very much upon its 
power of recording the results of its experience, or th 3 
views of its Members with relation to the various subjects 
with which it has to do. Right glad am I that the news¬ 
papers should publish all that is submitted to the Mem¬ 
bers at their monthly meeting ; should record all that is 
road, and all that is said on such occasions—but for the 
purposes of this Society, and for the use of the Members 
we require some more permanent record, either in the 
shape of a volume of Transactions , published by our¬ 
selves. or what would probably be more likely to answer 
a Magazine of a more general character, winch would 
embody not only subjects connected with Agriculture, 
Horticulture, &c., but also those having reference to 
Science and Art generally. 

1 believe that such a publication would answer in a 
pecuniary point of view, and I feel equally certain that 
it would be a most valuable addition to the literature of 
this colony, supplying a want which is most seriously felt 
by all who take an interest in science. 

Long as I have detained you on the present occasion, I 
feel that I have left much unsaid which anight properly 
have formed a part of this introductory discourse, but the 
very vastness of the field which is opened to the Society 
must be my excuse for these omissions. 

On future occasions, men whose practical experience is 
greater than my own, will, I trust, deal with the details 
of subjects to which I have alluded in a general manner. 

I need hardly say that my services will always be gladly 
rendered to a Society in whose objects I feel so great an 
interest. 

“W- DENISON. 
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TRANSACTIONS OP TUB 

AUSTRALIAN HORTICULTURAL AND AGRI¬ 
CULTURAL SOCIETY. 

Fifth Monthly Meeting, June 2, 1857- 

nELD AT THE ROYAL IIOTEL. 

Members of Council present—Rev. George E. Turner, 
Vice-President; Messrs. F. Mitchell, 0. Qttlcy, Win. 
Me Donell, M. Guilfoyle, Wm. Carron, F. Cieswjck, J, 
G. Me Kean. W. S. Wall, R. Driver, T. W. Shepherd, 
and II. K. Webb.— The Rev. George E. Turner, Vice- 
President, in the chair. 

The minutes of the last meeting wero read and con¬ 
firmed. 

The Secretary read a letter from his Excellency the 
Governor-General, President, excusing attendance, and 
enclosing a copy of his address, read at the opening meet¬ 
ing, together with two circular Icttei's, which have been 
addressed to the magistrates of the colony and the clerks 
of the bench. 

The following resolution was proposed by Mr. F. Mit¬ 
chell, and seconded by Mr 0. On lev, ami carried una¬ 
nimously — That the thanks of the Society be presented to 
His Excellency the Governor-General for his kindness in 
having his address printed, and forwarded w ith a circular- 
letter to the magistrates and clerks of the bench through¬ 
out the colony. 

Mr. W. SiiPriTEnn read a paper on Native Plants, and 
the Pastoral, Agricultural, and Horticultural resources of 
Australia— being No. 5 of a series on the same subject. 

The Vice-President stated, that ho could substantiate 
the fact mentioned by Mr. Shepherd, with respect to the 
production of our land during wet seasons, having known 
fifteen tons of stalk, and eighty bushels of millet seed to 
be produced to the acre, and this on land of a very in¬ 
ferior cliavacter. 

Mr. J. E. Blake read a paper or* Australian wines, 
which ho prefaced by remarking, that ho only intended 
tiiis to be an introduction to tlie subject,’ 

Mr. Shepherd spoke of the desirability of having our 
wines exhibited In a proper way. 

Mr. Blake bad considered this matter, and mentioned 
the mode adopted by the hunter’s river vineyard asso¬ 
ciation. We nave no wines for sale—I cannot get enough 
to supply the demand. 

In answer to a question, respecting the keeping quali¬ 
ties of our wines, Mr. Blake said—The fermentation docs 
not cease in two years. I have no difficulty in keeping it 
sound. I do not think there is any bad wine made now : 
my system is to ferment in tubs, holding about a hogshead. 
1 believe that this will be a splendid wine country. 

The Secretary read a paper from Mr. John Gelding, 
written in answer to a question respecting the Dioscorea 
Japonica, asked by one of the members at the last monthly 
meeting, 

A communication was read from Mr. D. Dunlop, on 
stumping, advocating the burning out process, which Mr. 
Shepherd thought impoverished the land in the vicinity of 
the stumps. 

Air. Douglas gave notice of a motion for the appoint¬ 
ment of a committee to consider the advisability of com¬ 
piling a manual of Agriculture and Horticulture, by the 
members of this society. 

No ballot being demanded. Captain Johnson, R. N., of 
Armandale, was declared a member of this society. 

Mr. M. Guilfoyle projiosed Mr. G. I). Lange ; Mr. Gey 
proposed Mr. Ridley; Mr. Webb proposed Dr. James 
Fullerton, as members of this society. 

The following notices of papers were given for the next 
meeting; — Mr.’S. E. Blake, continuation of paper on 
Australian wines; Mr. L. W. Shepherd, continuation of 
paper on Native Plants, and the Pastoral, Agricultural, 
and Horticultural resources of the colony. 

The next monthly meeting will be held on Tuesday, 
7 th July. 

The paper on Australian Wine, read by Mr. Blake at 
this mooting will be found at page 16. 


THE PHILOSOPHICAL SOCIETY OF 
NEW SOUTH WALES. 

As it is intended to form a permanent record 
in the pages of this journal of the proceed¬ 
ings of the Philosophical Society of New 
South Waleg, it would appear to he desirable 
in the first number to give a short account 
of its foundation, with a list of its officers, 
and a copy of its .fundamental rules. 

The present Governor-General, Sir Wm. 
Denison, on his arrival in the colony and 
assuming the government, feeling the im¬ 
portance of such a society, made enquiries 
whether there was any association of the 
kind in existence, and found that there had 
previously been a. society called the Austra¬ 
lian Society. This, however, had discon¬ 
tinued its operations, and was esteemed 
extinct. 

By the exertions of his Excellency, in 
connection with some of the old officials, a 
new society was organised, which received, 
at a public meeting, held on May 9th, 1856, 
at the School of Arts, the name of the Pm- 
LOSoiuncAL Society of New South Wales. 
At the same meeting, the following gentle¬ 
men were elected office -bearers :—President, 
Ilis Excellency Sir W. T. Denison. Go¬ 
vernor-General ; Vice-Presidents, Sir Chas. 
Nicholson and E. Deas Thompson, Esq., 
C. B.; Treasurer, R. A. A. Morchead, Esq.; 
Secretaries, H. G. Douglass, M.D., Profes¬ 
sor Smith, M,D., and Captain W ard, K.E.; 
Council of Management, G. K. Holden, 
Esq., Professor Pell, John Thompson, Esq., 
the Rev. G. E, Turner, R. J. Want, Esq., 
and Professor Woolley. These gentlemen 
remain now the office-bearers of the society, 
with the exception of the Rev. G. E. Tur¬ 
ner, who retired at the last annual meeting, 
in consequence of his residing some distance 
from Sydney. The llcv. W. Scott was 
elected to supply the vacancy. 

The Society now numbers. 178 members. 

The following are the fundamental rules 
of the society :•— 

Object of the. Society. —The object of the Society is 
to receive,’at its stated meetings, original papers on sub¬ 
jects of Science, Ait, Literature, and Philosophy. 

Office-Bearers. — The office-bearers to consist of a Pre¬ 
sident, two Vice-Presidents, a Treasurer, and two or more 
Secretaries. „ , r 

Council of Management .— The Council of Manage¬ 
ment to consist of the office-bearers and six ordinarv 
members; three tu form a quorum. 

Ordinary Members.— Candidates for admission as ordi¬ 
nary members to bo proposed and seconded at one of the 
stated meetings of the society* The vote on their admis¬ 
sion to take place, bv ballot at the next subsequent meet¬ 
ing ; the assent of the majority of the members votiDg at 
the latter meeting being requisite for the admission of the 
I candidate. 
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Honorary Members .—Honorary members to be nomi¬ 
nated by three ordinary members at one of the stated 
meetings of the society. The vote for their admission to 
take place, bv ballot, at the next subsequent meeting: 
one adverse vote in five to exclude. 

Election of Office-Bearers and Council .—The olTice- 
bearers and the other members of Council to be elected, 
by ballot, at a meeting of the society to be held annually 
in the month of Hay. A majority of votes to decide the 
election. 

Vacancies during the year .—Any vacancies occurring 
in the Council of Management during the year, to be filled 
up by the Council of Management. 

Fees .—The entrance-money paid by ordinary members 
on their admission to he one guinea; and the annual sub¬ 
scription to be one guinea, payable in advance. 

Fees may he compounded . — The sum of £10 may he 
paid at any time by a member, as a composition for the 
ordinary annual payment for life. 

Ordinary and Special Meetings .—Ordinary meetings 
to be held once a month, during eight months in the year; 
special general meetings may he held at any time, under 
the authority of the Council of Management. 

Confirmation of Bye-Laws. — Bye-laws proposed by 
the Council of Management shall not he binding until 
ratified by a general meeting. 

Alteration of Fundamental Rules .—No alteration or 
addition to the fundamental rules of the society shall be 
made, unless carried at two successive general meetings. 

His Excellency inaugurated the Society 
by reading the following paper :— 

RAILROADS. 

A Grief Outline of the development of the Railway 
System in England, with Suggestions as to its Appli¬ 
cation to the Colony of New South Wales. 

A history of the last thirty years would be very in¬ 
complete which excluded from consideration the vast 
changes which have been wrought in the state of society 
hv the introduction of railroads. Socially, politically, 
and morally, these changes have been very great ; and it 
would bo a curious and an interesting study to trace the 
effects which have resulted from the introduction of this 
easy and rapid system of locomotion,—some of which have 
originated directly from the forces put into action for the 
completion of the railways themselves, and for maintaining 
them in effective operation, but more of which must bo 
traced to feelings aud motives lying deep in man’s nature, 
hut which have been stimulated into activity by circum¬ 
stances connected more or less intimately with the 
physical changes of which the railway system has been 
productive. We aro as yet in the infancy, or, at all 
events, in the youth of this system; and if the past 
presents much of importance to the historian and moralist, 
the future offers as wide or a wider opening to the specula¬ 
tive philosopher. With questions such as these, however, 
it would be premature to deal. If railways are in their 
vouth elsewhere, here they arc in their infancy, and it 
will be more immediately interesting and useful to in¬ 
vestigate the steps by which other countries have arrived 
at a position so far in advance of ourselves, than to specu¬ 
late upon the possible changes which may take place here, 
when we have availed ourselves of the experience of 
others, and by the exercise of skill, energy, and per¬ 
severance have brought these causes into action, which 
have produced so marvellous an effect elsewhere, hut 
which for the present are in us dormant. 

In the short compass of a paper like this, it would be 
impossible to give anything like a history of the various 
steps by which the common cast iron tram of the coal dis¬ 
tricts, * on which home traction only was used, has 
developed itself into the wrought iron railway, traversed 
by steam engines of great weight and power. A sketch is 
all that can be attempted, and is indeed all that is re¬ 
quired, for our object in this colony should be rather to 
avail ourselves of the principles which have been estab¬ 
lished during the course of a long series of experiments, 
than to follow blindly in a track which would lead to 


waste of both time and money, and very much check the 
development of the resources of the colony. 

In tracing the extension of the railway system in 
England, it may be as well to look back some one hundred 
and fifty years, and to enquire what was the state of the 
roads about the crnl of the seventeenth ccntuary. From 
all the accounts which have been handed down to us, it 
would seem that roads in England at that time were very 
similar to those tracks which are in this colony dignified 
by the name, — badly laid out with reference to the country 
through which they passed, and worse constructed. In 
the year 1700, however, the demand for increased facili¬ 
ties for transport forced the Legislature to consider the 
means by which an improvement could he made in the 
condition of the main lines of communication, and the 
system of turnpike trusts commenced, which, in the course 
of little more than a century, covered England with a 
network of roads, the aggregate length of which was not 
less than 24,000 miles. 

Under the turnpike system, however, the improvement 
in the state of the roads’ was very slow. The introduction 
of a better scheme of management produced, of course, 
some beneficial effects; but this could not compensate for 
the want of experience in the construction aud manage¬ 
ment of the roads, or of a knowledge of the general princi¬ 
ples which have? been the result of many experiments, 
some of which have proved successful — others, most 
unsuccessful. We must not be surprised, therefore, to 
learn that in the year 1800, after the labour of a century 
had been bestowed upon the roads, they were' in an 
indifferent state, that the rate of travelling upon them was 
slow, and the cost of transport great. 

In the middle of the last century, attention was drawn 
to the advantages afforded by water transport, and a very 
largo capital was expended upon canals leading from the 
great manufacturing towns to the metropolis, and to the 
sea-ports. The effect of the cheapness of this means of 
communication was very visible on the increase and 
development of manufacturing industry, and in the en¬ 
hanced value of land in the vicinity of these great 
channels of trade. 

The necessity of adopting some means by which the 
traction on ordinary roads could be lessened, was first felt 
in the northern colliery district; and wooden tramroads 
were first laid in the neighbourhofRl of Newcastle, at the 
end of the seventeenth century. These after a time, were 
exchanged for cast iron, which was found, from its 
durability, to ho cheaper than wood. Wrought iron rails 
were subsequently adopted, when the demand for in¬ 
creased supplies of coal made it necessary to substitute 
steam for home power. 

In 1826,—The commencement of the railway era —the 
condition of England, so lav as regards the means of inter¬ 
nal communication, maybe summed up as followsThe 
country was traversed by about 2 . 0.000 miles of turnpike 
roads, upon which coaches travelled at a speed of from 
eight to twelve miles per hour, and on which goods were 
conveyed by waggons, at an average cost of about 9-Id. per 
ton per mile. In addition to these, there was a network 
of canals, the aggregate length of which exceeded 3-660 
miles, upon whicn goods were conveyed at the cost of 
about jd. per ton per mile. There were, in the coal and 
some of the Other mineral districts, several hundred miles 
of iron tramways and railways, for the conveyance of 
minerals to the port of shipment or to the principal mar¬ 
kets. 

At that time, however, the demand for increased faci¬ 
lities for communication between Manchester, the centre 
of the cotton manufacture, and Liverpool, the port of entry 
of the Vaw material, was so urgent as to induce the form¬ 
ation of a "company, for the purpose of constructing a 
railway between the two towns, upon which passengers 
and goods should he conveyed by carriages propelled by 
steam power ; aud after some delays on account of the 
new and expensive character of the 'work, the Liverpool 
and Manchester Railway was opened in 1830. 

The length of this line is 32 miles™ the original cost 
about £840,000, or, at an average of £26,250 per mile. 
The returns during the year 1831 was sufficient to give a 
dividend of about 10 per cent; upon the above capital— 
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a return which is sufficient of itself to show the enormous 
development of the traffic between the two towns ; hut 
which, when analysed, exhibits the peculiar feature of a 
much greater extension of the passenger than of the goods 
traffic. 

This successful experiment on the part of the Manches¬ 
ter and Liverpool Company had the effect of stimulating 
others to follow their example; availing themselves of 
the experience which had been gained during the progress 
of the works at Liverpool, and of the daily improvements 
made in the machinery of the locomotives, and in all the 
other details of railway engineering, lines ware at once 
commenced from the metropolis towards every part of the 
country; and in 1855 the length executed amounted to 
8240 miles, at a cost of 291 millions. All this has been 
executed in about 25 years — so that about 800 miles of 
railway have been constructed annually, at a cost of about 
nine millions, or at the rate of about £30,000 per mile. 

It would be useless to go at any length into the details 
of the modifications and improvements which have been 
made in the construction of the locomotive engine, and in 
the arrangements which have been introduced for accom¬ 
modating tho different descriptions of traffic- It will be 
easily understood that the stimulus given to the mechanics 
of the whole world by tho introduction of locomotive 
power upon railways was not without its fruits. Altera¬ 
tions and improvements have been made, and are daily 
making, not only in tho construction of the engines, but 
in all the minor details of the railway. Most of these 
have for their object the development and extension of the 
peculiar advantages of steam traction—namolv, the in¬ 
crease of speed and of power, for the purpose of meeting 
the enormously increased amount of traffic. A few ex¬ 
amples will suffice to convey an idea of the naturo of 
these alterations. 

The locomotive which gained the prize of £500, offered 
by the directors of the Liverpool and Manchester. Kail- 
way, weighed *4 tons 5 cwt*, and the tender with water and 
coke, weighed 3 tons 4 cwt. The conditions of the expe¬ 
riment were that the engine should not weigh more than 
six tons; that if it weighed more than tons, it should 
rest upon six wheels ; that it should draw three times its 
own weight at a rate of ten miles per hour, and should 
not cost more than £550. In the experiment tho Rocket, 
built by Mr. Robert Stephenson* drew a gross load of 17 
tons, including its own weight, at tho average rate of 14 
miles per hour. When, however, engine power was prac- 
t icallv applied to railway purposes, it was soon found 
that the wheels of the engine were apt to slip an the raiL 
in wet weather with even an ordinary load, and in all 
weathers when the load was increased beyond a certain 
proportion to the weight of the engine. To remedy this, 
the engines were made heavier, so as to augment the fric¬ 
tion upon the rail, and the addition to the weight was 
accompanied by a corresponding increase of power and 
speed. 

These additions to weight and velocity involved altera¬ 
tions in the construction of the railway. The light rails 
used on the Liverpool and Manchester lino, which weighed 
35 lbs. per yard, were not, of course, strong enough to 
support the increased load brought upon them ; and rails 
weighing 45, 60, 75, and 90 lbs. per yard have gradually 
been introduced. The increased power of tho engine, and 
the hold oil the rail obtained by throwing additional 
weight on the driving wheels, enable the train to ascend 
gradients, which before were worked by stationary or 
auxiliary engines ; but, on the other hand' the increased 
velocity has made it advisable to pay greater attention to 
the plan of the road, the curves of which are described 
with a larger radius ; for when great speed is required, 
some sacrifices must he made, in order to secure a line as 
straight as possible. 

This is a brief sketch of what has taken place in 
England. The different stages in the scale of progression 
may be summed up as follows ;— 

1st. Muddy tracks. 

2nd. Turnpike roads. 

3rd. Tramroads of wood. 

4th. Ditto of iron. 


5th. Railroads, with, light rails, worked by locomotive 
engines, at low speed* 

0th. Railroads, with heavy rails, traversed by enrines 
of great weight and power, drawing loads of 150 tons, at 
a rate of from 25 to 50 miles per hour. 

It must not, however, he assumed that these changes 
were either general or simultaneous ; that the muddy lan© 
ceased to exist when the turnpike road was put in opera¬ 
tion ; or that these latter have been altogether banished 
by the railroad; on the contrary, every change had to ou- 
dergo the most determined opposition. At the first intro¬ 
duction of railways, the owners of property, who are now 
eagerly striving to get the lines as near them as possible, 
exerted al l their influence to keep them at a distance. It 
is only within the last fifteen years, that more enlightened 
ideas have prevailed, and that people have been made 
aware that every additional facility given to locomotion 
confers a most important benefit upon the country. It is 
true that in many instances the works of the railways 
have been executed at a cost which the returns have not 
justified, and the capital expended has yielded but a 
scanty return of interest; but this lias been principally 
duo to an unwholesome system of competition, which has 
induced an outlay upon works, where the amount of traf¬ 
fic, though sufficient to pay the expenses of working the 
line, and maintaining the road, is not adequate to the pay¬ 
ment of interest upon the capital laid out. 

The experiments which have been carried on for the last 
30 years, in various parts of the world, have been uniform 
in certain results, which, may, therefore, he safely laid 
down as general principles for our guidance in discussing 
the policy of adopting railroads as our principal means of 
internal communication. It has been shown that increased 
facilities of communication have an immediate tendency 
to .augment traffic. The augmentation, however, takes 
place bo a much greater extent in passengers than in goods; 
that increased facility of communication is in alt cases 
productive of economy. This, however, is shown more in 
the transit of goods than of passengers. In the case of 
the latter, though there is often an actual reduction in the 
cost of conveyance, yet the principal saving is in time. 
With regai-d to goods, the actual reduction in the cost of 
transport is enormous, while the benefit is still further 
enhanced by the certainty and rapidity with which they 
conveyed. A reference to the traffic returns of English 
railways will establish these facts beyond a doubt; and 
there is no question that, were we in possession of similar 
returns from other countries, the result would be the same. 
This^brief sketch of the introduction of the railway sys¬ 
tem in England, and of its extraordinary and rapid de¬ 
development, will not, I trust, be uninteresting; and it 
will be most useful if it should have the effect of intro¬ 
ducing a more close investigation of al l the causes which 
have had an influence in producing such a state of things, 
with a view to the application of the results of such an 
investigation to the circumstances of the colony. 

In carrying out an investigation of this kind, however, 
care luust^ be taken to keep constantly in view the yen' 
marked differences between the state of things in the 
colony and the mother country. 

In England th e population is densely packed together, 
and the manufacturing and agricultural interests are 
enormoushydeveloped. In this colony, on the contrary, 
the population is thinly scattered, and the agricultural 
and manufacturing interests are yet in their infancy. 

There is thus, instead of an analogy between the state 
of things in the two countries, a marked and striking dif¬ 
ference. We cannot, therefore, assume without proof, 
that because it has been found advisable in England to 
expend some three hundred millions in improving means 
of communication already comparatively excellent, it 
will be to our benefit to expend a tithe of that sum for ihe 
same purpose ; but that such an expenditure will be most 
beneficial I firmly believe. The very marked differences 
which exist between the mother country and this colony 
appear to me to strenghen rather than to weaken th© 
groundwork upon which this belief is basedand I trust, 
before I conclude, to be able to make you partakers of my 
convictions. In order to this, it will be necessary, in the 
first place, that a clear and definite idea should be formed 
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of the nature of the benefit which the country is supposed 
to derive from Improved means of communication, more 


this benefit, as measured according to some pecuniary 
standard. Now, the benefit which the proprietor of a 
railway derives from it is measured by the clear annual 
return of profit resulting from the payment made for the 
conveyance of passengers and goods, after all the cost of 
transport, and that of the maimenanee and repairs of the 
road have been defrayed ; but while this is a correct re¬ 
representation of the benefit which an individual or a 
private company can derive from the ownership of a rail¬ 
way, the case becomes very dilferent when the Govern¬ 
ment, acting for the community at large, undertakes the 
construction of such works. 

In this case the direct benefits which are measured by 
the profits of the railway as a speculative investment of 
capital, and the indirect benefits which are those resulting 
to society at large from the use of the railway, are merged 
together, the community being both proprietor and em¬ 
ployer of the railway; and the amount of these latter, 
taking their monetary value only into consideration, is 
very far in excess of tho former, as I shall be able to 
prove. 

Take for instance the English railroads. The direct 
return to the shareholders is estimated to be on an average 
from 50 to 55 per cent- of the gross receipts, that is the 
cost of transport and management, together with that of 
keeping the road in repair, absorbs about from 45 to 50 
per cent., of these receipts, leaving the above balance as 
profit. It is now found, however, that while the traffic is 
continually increasing, as is shown by the annual returns, 
the shareholders are receiving but a very small interest 
on their capital,— that is, the direct benefit , as before de¬ 
fined, is small. With regard to the indirect benefit, we 
have luckily the means of arriving at the amount of the 
saving in the cost of conveyance of goods in the fact, that 
the average cost of cartage upon a good turnpike road was 
Old. per ton pur mile, while on the railway it varies from 
2d. to 8d.,—that is, there is a saving of upwards of TO per 
cent, in the cost of transport of goods, — while in the con¬ 
veyance of passengers, if the actual money saving he not 
so great, the saving of time is fully TO per cent." Now, 
tho actual returns on the English railways, in 1855, 
amounted to upwards of twenty-one millions; and the 
saving on the above assumption, would amount to forty- 
nine millions ; while the direct return of interest did not 
exceed eleven millions. It may be said, however, that 
these returns can only be expected in a country thickly 
peopled, with an enormous trade already developed, and 
that in this colony wo must pass through all the various 
of road-making before we can hope to arrive at similar 
results. This, however, I conceive to be a mistake. The 
advantage to a community of any improvement in the 
means of communication must be measured partly bv the 
difference between the cost of transport upon tho old roads 
and upon the new, and partly by the increase given to the 
value of property. Now, the annexed table, which is an 
abstract of the retums furnished by the different benches 
in various parts of the colony, shows the present cost of 
transport throughout the colony; and it varies, as may be 
seen, from about one shilling to eleven shillings per’ton 
per mile. The average, however, may bo taken at from 
two to three shillings per ton per mile. 

f - 

Abstract of the Returns furnished by the different 
Branches in various parts of the Colony, showing the 
present cost of Transport throughout the Colony (al¬ 
luded to in the foregoing paper) :— 


Names of Places to 
and from which 
Traffic takes place 

Distance 

travelled. 

Cost of 
Transport 
per Ton. 

Cost of Trans¬ 
port per ton 
per mile. 

No. of 
tons 

con¬ 

veyed. 


mile 




Murrurundi to 





Maitland. 

100 

£7 

Is to 44d 



Names of Places t 
and from which 
Traffic takesplftce 

Distance 

travelled. 

Cost of 
Transport 
per Ton. 

Cost of Trans 
port per ton 
per mile. 

No. of 
tons 

con¬ 

veyed. 


mile 




Maitland to Mur- 






100 

.69 to £6 

ls91dtols2ji 

500 

Stroud to Glouces- 




ter . 

30 

£3 Os 6d 

2s 

100 

Stroud to Ray- 





mond Terrace. 

33 

£3 

Is lOd 


Bathurst to Tam- 





baroora .. 

To 

£10 to £15 

2s 10-ld to 





4s3id 

300 

Grafton to Tenter- 






130 

£13 10s to 





£16 16s 

2s to 2s Td 


Cooraa to Sydney 

250 

£20 

Is 7d 


Sydney to Oooma 

250 

£20 to £30 

Is Td to 2s 4Jd 

282 

Orange to Svdne) 

160 

£10 

0s 3d 

137 

Svdnov to Orange 

160 

£20 

2s 6d 

350 

Orange toBathurbt 

35 

£310s to £5 

2s to 2s lOd 

24 

Bathurst to Orange 

35 

£5 

2s. lOd 

28 

Warwick to Ips- 





wich . 

T5 

£5 

2s Id 

310 

Ipswich to War- 





wick . 

To 

£T lGs 9d 

2s 

600 

Tumut to Gunda- 





gai . 

25 

£5 

4s 

110 

Gundagai to Tu- 





mut. 

25 

£5 

4s 

140 

Tumut to Tarcutta 

30 

£8 

5s 4d 

T5 

Tumut to Adelong 

26 

£8 

6s Id 

180 

Gundagai to Ade- 





long . 

36 

£8 

4s 5d 

100 

Melbourne to De- 





niloqurn......... 

180 

From £16 

From Is 9d to 

Not 



to £100 

lls 

known. 

Maitland to Nun- 





die ... 

150 

From £8 to 





£20 

Is to 2s Cd 

312 

Dubbo to Svdney 

260 

£17 to £20 

Is 3d to Is Gd 

Not 





known. 

Sydney to Dubbo 

260 

£25 to £30 

Is lid to 2s 3d 

Not 

Campbclltown to 




known. 

Sydney . 

33 

£3 to £4 

Os I0dto2s 5d 

3000 

Svdnev to Camp- 




3T50 

belltown. 

33 

£2 10s 

Is 6d 

2000 

Albury to Mel- 





bourne . 

200 

£15 

Is 6d 

400 

Svdnev to Albury 

380 

£45 

2s 4d 

200 

Penrith to Sydney 

34 

£3 

Is 9d 


Braulwood to Ara- 





luen . 

10 

£3 

6s. 

Not 

Shoalhaven to 




cnown. 

Braidwood. 

85 

£12 

Is 8d 

Not 

Maitland to Tam- 




cnown. 

worth. 

175 

£10 

Is 3d 

Not 





cnown. 

Sydney to Mol one 

163 

£18 to £30 

2; 2d to 3s 8d 

415 

Molong to Svdnev 

163 

£18 to £30 

2s 2d to 3s 8d 

500 

Windsor to Svd- 

36 

£2 

Is Id 

2000 

ney . 


£3 

Is 9d 

100 



£4 

2s 2d 

2250 

Sydney to Wind- 





sor . 

36 

£2 

Is Id 

2800 

Eden to Maneroo 

00 

£15 

5s Od 

2000 

Rvlstone to Mud- 





gee . 

30 

£3 

2s 

126 

Rvlstone to Svd- 





nev. 

150 

£8 

Is Id 

120 

Svdnev to r Ryl- 





stone . 

150 

£18 to £21 

Is 5d to 2s 9d 

120 

Raymond Terrace 





to Maitland ... 

5 

£1 

4s 

400 

Maitland to Wari- 





alda . 

300 

£23 10s to 





£28 (Is 7d to Is lOd 

540 
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Name* of Places 
to and from which 
Traffic tahes place 


Warialda to Malt 

land .. 

Melbourne. to 
•Moulraein 
Wollombito Mait¬ 
land .. 

Maitland to \Vol 

lombi.. 

]\f ns well brook to 

Maitland . 

Maitland to Mas 
well brook ..... 
Bray ton to Ipswich 

I pswich to I) ray ton 
ricton to Sydney 
Svdnov to Pieton 
Liverpool to Syd¬ 
ney ...... 

Sydney to Liver 

pool.. 

1> errim a toSy dney 
Sydney toBerr 


© rj 

«J Zj 

O — 

5 o 
j? rj 

£ 

Cost of 
Transport 
per ton. 

Cost of Trans¬ 
port per ton 
per mile. 

^so. of 
tons 

con¬ 

veyed 

mile 




300 

£12 to £l i 

9£d to 11 Jd 

270 

200 

£18 

Is 5d 

120 

40 

£2 

Is 


40 

£2 Os Gd 

Is Id 

20.9 

TO 

£3 to £7 

1014 to 3* 


70 

£6 

Is 8}il 

5G4 

75 

12s. per hale 




90s per ton 

Is 3d 



£7 

2s 

2500 


£4 

Is 7d 

353 

50 

£4 

Is 7d 

SCO 

20 

£2 

2s 

2200 

20 

£2 

2s 

8000 

84 

£4 to £ 

Is to Is 3d 

560 

84 

£0 

2s Id 

318 


Were the cost of conveyance per ton per mile upon a rail 
road the same as in England, the saving would he at least 
00 per cent. It will be safer, however, to take the actual 
charge upon the Parramatta railroad, which is sixpence 


of the richest description. Take, for instance, a farm of 
100 acres, at 100 miles from a market, and assume the 
produce available for sale to be 800 bushels of grain of 
some sort. This, which would weigh about 20 tons, 
would, at the rate of 2s. per ton per mile, cost for trans¬ 
port onlv, £200, or5s. per bushel ; and the farmer would, 
of course, be utterly unable to compote with the foreign 
producer. Even tbo farmer in Michigan, who lias to 
bring his grain, or the flour produced from it, a distance 
of nearly 2000 miles to New York, and from thence 
12,000 or 14,000 miles by sea to New'South Wales, would 
he’able to undersell a farmer living not more than 100 
miles from Sydney, whose onlv communication is 
by the ordinary roads of die colony. Put, however, 
the farmer within a few miles ot a railway, and 
everything is reversed: his produce is conveyed to 
Sydney for £50 instead of £200, or for Is. 34. per bushel 
instead of 5s. He is therefore in a position to undersell 
the foreign producer, and a market being insured for the 
produce of his farm, the land in the neighbourhood 
assumes a value proportionate to its quality; and a rise in 
the price of land of from 300 to 400 per cent, may fairly 
be expected; * 

With regard, however, to these calculations as to tho 
amount of indirect tenejil ♦ it wild be seen that they are 
based upon the assumption that the cost of transport unon 
tho rail road will be Gd. per ton per mile. It is true that 
this is the charge at present on tho Parramatta Hallway, 
lint it is to be observed that, out of this sum of Gd., the 
Government receives upwards of 2hl. as interest of 
capital. If, then, the charge for transport were reduced 
by this amount, the benefit to the community would he 
enhanced to an equal, it not, to a greater extent, b\ the 
stimulus given to production, and the increase to the 


per ten per mile, as a measure of the probable future value of property. 

charge throughout the colony, and in this case tho saving | The inference which I am disposed to draw from what 
As an instance of the actual amount 


willmc 75 per cent, 
of benefit conferred upon a particular locality, the returns 
from Campbell town may be taken : — Cainpoelltown is 
about thirty-three miles from Sydney, upon a road to 
which a good deal of attention has been paid. The return 
states the actual amount of traffic backwards and forwards 
to be about 8700 tons per annum, and tho average cost to 
he two shillings per ton per mile, or £28,710 per annum 
as tho whole charge for transport. Now* by railway, at 
sixpence per ton per mile, the whole charge would amount 
to £7177 ; and the difference between tins and ‘the former 
amount of £28J10, or £21,533 per annum, is but a por¬ 
tion of the indirect benefit conferred upon this district by 
the substitution of a railway for a turnpike road— 1 say 
but a portion : for, in tho first place, I have made no al¬ 
lowance for the saving of money and time to the passengers 
on the road: I have not calculated on the increased 
amount of traffic, which will most assuredly he the result 
of the introduction of railway communication ; neither 
have I taken the increased value given to property into 
consideration, 1 have merely taken the present amount 
of goods* traffic, and have shown that the saving in the 
cost of transporting it for a distance of 33 miles amounts 
to upwards of £21,000 per annum— a sum which, at six 
per cent., represents a capital of upw ards of £350,000. 
As, then, tlio present cost of transport in this colony far 
exceeds that by turnpike roads in England, the saving to 
the inhabitants by the introduction of railways will be 
larger in proportion than in England. I am not in pos¬ 
session of any data which Could enable me to form an 
opinion as to the number of passengers, or the probable 
charge for their conveyance; but it is evident that the 
same reasoning wall apply to these as to passengers in 
England, and that the saving of time, owing to the rapi¬ 
dity and certainty of conveyance by railway, wall be 
relatively as great. 

The next question for consideration in forming an esti¬ 
mate of the indirect benefit resulting from railway com¬ 
munication is the increase in the value of property. 

In many parts of tho colony, the land, of which the 
Government is in the possession, thirty-nine fortieths is 
unsaleable. The distance from a market, and the enor¬ 
mous cost of transport, would render land at a distance of 
100 miles from Sydney, almost valueless, even were it 


I have here stated is, that in undertaking the construction 
of railways by the Government upon a large scale, it 
would perhaps be wise to relinquish altogether the idea of 
obtaining anv direct benefit from them in the shape of in¬ 
terest of capital, and to be content with the indirect 
returns accruing from the saving in the cost ot transport, 
and the increase in the values of property. With regard 
to tho former, it would give evidence of its existence in 
the general development of business ot every kind ; but 
the latter would assume a tangible shape, and would pour 
more money into the Treasury than would compensate for 
the capital* sunk in constructing the railway. If, tor in¬ 
stance, the Government, being the owner of 200 millions 
of acres of land, were to sink the value of one-fourth of 
this in the construction of railways, by which the value of 
the remaining three-fourths would he doubled, the actual 
monev “profit to the colony by tlu* transaction would ho 
equivalent to the present value of 150 millions of acres of 

land, irrespective of all other advantages. 

In advocating a large outlay ujKjn the railways as the 
only mode by which this colony can ever be made capable 
of supporting a dense population, and therefore as the 
only means'hy which it can be made prosperous and 
powerful, I must not he understood as pledging myself to 
the adoption of any particular scheme. It is a matter of 
comparative unimportance, whether w e adopt the wide or 
the narrow gauge. I do not think it is necessary, under 
our present circumstances, to insist upon uniformity of 
gauge as a matter of necessity, although it would, I 
admit, he desirable to establish some uniform system. 
What we do require is, the railway or tramway (for in 
principle they arc identical); that is, the hard uniform, 
and comparatively level surface upon which carriages can 
ron without much friction or resistance. The nature ot 
the road is altogether independent of the power which is 
to he used to transport goods and passengers upon it. 
This may either be steam or animal power, the character 
being determined by the nature and amount ot the traffic 
on the road, or bv peculiar consideration which may make 
it more economical to use one kind of power than another. 
It is true that, in the consideration of any particular 
scheme, the description of power to be employed must 
have much influence upon the details, but a railway is 
still a railway, though the carriages are drawn by horses, 
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ami the benefit to tlio country through which it passes 
'may ho quite its groat in such a case us were locomotive 
power employed. It may bo asked, what power will it 
be desirable' to employ in this colony! To this the 
simple answer would seem to be, that which is the 
cheapest, provided it be sufficient. In kmgland the 
amount of tratlic upon the different lines, and the demand 
for speed on the part of the passengers, has made the 
universal adoption of steam power a matter of necessity. 
I!ut before we assume tills tii be the rase in New South 
Wales, a proper calculation must be made to the relative 
cost and efficiency of the different kinds of motive power. 

I do not, of course, mean to infer that cheapness is to be 
the onlv consideration; but 1 do mean to say that, in the 
present condition of the colony, it would bo unwise to 
incur am- great additional expense for the purpose of in¬ 
creasing the speed of transit beyond ten or twelve miles 
per hour for passengers. If, then, horse power can be 
shown to he cheaper than steam, and though slower, com¬ 
petent for the conveyance of the traffic winch is likely to 
come upon tlio line for some years to come, I should 
certainly recommend that it should be employed. 

In discussing the question of the relative expense of 
the two systems ot locomotion, the actual cost ot woiking 
the line in each ease is not the only matter to lie con¬ 
sidered. The cost of constructing the road in either case 
must enter into the comparison. I' ov instance, lor steam 
power the line must be scraighter in plan, less steep and 
abrupt, and less undulating ill section ; the rails must lie 
heavier, and all the work upon the road more massive 
and substantial, while even upon the more solid road the 
wear and tear of the heavy locomotives going at speed, 
will be far greater than that caused by horse traffic. 
Taking all tilings into ronsideratiqn, I should he disposed 
to believe that the lino prepared for locomotive power 
would cost at least double'of that laid down for horse¬ 
power ; aid the wear and tear will probably bo larger in 
flic same proportion. This, however, as I said before, 
must he determined by calculation and experiment ; and 
I hope on some future occasion to he able to lay before 
von the results of some which are now in progress. 

' I have in the present paper confined myself as much as 
possible to the general question, on the satisfactory eluci¬ 
dation of which the adoption of railroads as the ordinary 
means of communication must depend. Hereafter, I 
trust full accounts will be laid before the Society of tho 
practical working; of the different systems which maybe 
tried, and the members will then he in a position to ren¬ 
der valuable service to the Government, by classifying and 
analysing these returns, from which only .we can hope to 
deduce results applicable to tlio peculiar circumstances of 

tll0 lP' W. DENISON. 


AUSTRALIAN WINE. 

- Though wine has been made in New South 
Wales, more or less, for thirty years past, 
and though vineyards of ten, twenty, and 
even thirty acres in extent, have reached the 
ripe age of fifteen to twenty summers— 
though men not stinted in capital, pr deficient 
in general education, have been engaged in 
the production of the wine, and though Eu¬ 
rope has been ransacked to supply the best 
varieties of wines, and travellers from this 
country have purposely examined, and 
minutely described French, German, and 
Spanish methods of wine-making still our 
wines have been no better to us than a re¬ 
proach, and the bitterest sentence that could 
be passed on the poor “ vigneron” was, that 
“he should drink his own sour wine.” The 


whole quantity made was very small. The 
last official returns of vineyards in the set¬ 
tled districts gave 983f acres, producing 
112,744 gallons of wine, and 1*126 gallons 
of brandy. These figures prove to what a 
great extent the vineyards had been allowed 
to go out of cultivation,—the produce of 
well-attended vineyards, in this country, 
will average 400 gallons to the acre, so that 
the produce in this case, was only one-third 
of what it should have been, and so great 
was the disheartening effect of neglect and 
bad management, that about two years ago, 
many, mistaking tho cause of failure, rooted 
up their vineyards in despair, and many more 
were on the point of following the bad ex¬ 
ample. It was not, however, very much to 
be wondered at; their cellars were full of 
wine (so called), that no one would pur¬ 
chase—every effort to effect sales in Sydney 
had failed, and the popular prejudice ran 
very strong against what was nicknamed, 
after a very unsightly little island in the 
harbour. 

It was very* strange that, with all the ad¬ 
vantages they possessed, there should have 
been so great a failure,—-the climate is most 
suitable, the summer heat lasts sufficiently 
long, for even the latest varieties of grape 
to become thoroughly ripe, and no year is an 
exception to this rule—how superior to the 
climate of the Rlu'ne, where one such year 
in every'six is all they can hope for! The 
fermentation could have given them no trou¬ 
ble, for the temperature of our vintage-time 
seems so exactly to suit its requirements, 
that to let it have its own way was the surest 
means of success. 

But the after management of the wine was 
wherein they failed, they thought, when they 
got the juice of the grape into their 
casks, that tlieir wine was made, 
whereas in truth it could not fairly he enti¬ 
tled to the name of wine, until it had passed 
the following summers heat, and been care¬ 
fully guided through the various chemical 
changes that are in active operation in new 
wines, and past that which did them more 
harm than all the rest, viz., the strong ten¬ 
dency to acetus fermentation. 

But the making of wine was undertaken 
by rich men—pride had more to do with the 
planting of vineyards than profit, and pride 
and profit, as we know, cannot agree. 

Had the settlers, poor and striving, been 
the wine growers, they could not have af¬ 
forded to neglect what they depended upon, 
and in neglect dwelt every cause of failure; 
neglect of ordinary common sense—cleanli- 
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ness, neglecting to rack, and keep tlieir casks 
full. Rut for this, Australian wine would 
now have been the pure and wholesome drink 
of the country; and we should not have to 
deplore the sad effects of the “ bucket of 
rum and pannekm.” 

Among the desperate means resorted to, 
for getting rid of stocks, was the unjustifi¬ 
able one, of trying to palm off their wine 
upon the public as European produce, 
Champagne was got up —false stamps burned 
on the corks—Sydney made imitations of 
French labels, and the like ; and even those, 
too honest and honorable for this, were fool¬ 
ish enough to call their wines sherry, hock, 
claret, &c. 

But amidst all this mismanagement, there 
existed clear evidence, that a wine could be 
produced in no way inferior to the growth 
of any country. There were few vineyards, 
where a pet cask or two had nqt received 
the necessary care, and developed such rich 
qualities, as excited the wonder and admira¬ 
tion of those competent, by an experienced 
and cultivated taste, to judge. The flavor 
was ample and pure, the bouquet fascinating, 
while at the same time it possessed that 


ciency caused by the disease, under which 
their vines now suffer. 

We may, by resuscitating the present vine¬ 
yards, obtain 400,000 gallons per annum; 
but beyond this we earinot go, without plant¬ 
ing new vineyards, which would not hear 
sooner than the third year after planting, and 
then three years more are required before 
the wine is sufficiently matured to go before 
the consumer. 

Such, however, has been the encouraging 
experience of the last two years, that 
that not less than 100 acres of new vine¬ 
yard are about being planted in the Hunter 
river district alone this season. 

To be continued, 


SYDNEY MECHANICS’ SCHOOL OF 
ARTS. 


greatest quality of all—it was light, and 
only very slightly intoxicating. 

The very small quantity that reached this 
desirable state was only to be found at the 
tables of the growers, showm at exhibitions, 
or sent home as presents,—the public knew 
nothing: of it. 


We purpose to record in this periodical 
the more important transactions of this 
highly useful Institution. Those acquainted 
with its history must be gratified to observe 
the great progress that it has made within 
the last three or four years. It now num¬ 
bers upwards of one thousand members on 
its roll. Its reading-room is most comfort¬ 
ably furnished, and is fully attended, and 
during the last season the lectures, which 
embraced a large range of subjects, attracted 
very numerous and respectable audiences. 
We understand that a highly talented corps 
of lecturers will contribute to the entertain- 


- . , . . lcu >,uicrs win contrionto to the entertain- 

is a matter of congratulation to the Lent and instruction of the members during 
wme growers to know, however, that,he approaching season, the opening lecture 


, > -- “ ■ wiuo 

since the Paris Exhibition two years ago, 
the cloud which had shadowed the poor 
spirit seems to vanish, and the sun shines 
out on pleasanter prospects. Since then, 
the appearance in the market, for sale, of a 
little really fine wine, has gained more con¬ 
sideration for the subject, and won more 
friends than all the bad wine made in the 
previous twenty years. 

Two all-important steps have been won 


of which will be delivered to-morrow even¬ 
ing, June 16, by the Rev. Dr. Woollev, 
Principal of the University. 

M e would call the attention of our readers 
also to a new development of the usefulness 
of the Institution. The Committee have 
determined to offer for competition gold and 
sip er medals for the production of works of 
art and general utility. There are to be two 
[large gold medals and two large silver 


5L2M. irifli ?. eXt ’ th “ ” lav ° * >» to. Dr. Woolley h.e 


profitable market for it 

Our beginnings are, however, very small, 
so small indeed, as to be hardly disceruable 
by the eye of commerce ; half'our make is 
consumed in the neighbourhood of the vine¬ 
yards, at vintage time, and the rest, if 
divided among the population of New South 
Wales, would leave us only the sorry com¬ 
fort of a bottle each, to drink on our 
birthdays. Europe need not, therefore, 
look towards Australia to make up the defi- 


also offered a large gold medal, of the value 
of £10, for the best English essay on the 
following subject:—‘‘ The characteristic dif¬ 
ferences of the British writers of the 16th, 
1/th, 18th, and 19th centuries. 

In order to put our readers in possession 
of all the details of the competition for the 
institution medals, we print the report of 
the sub-committee, to which the matter was 
referred, and we hope that the liberal offer 
of the committee will be rewarded by an 
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active competition. The subject of the first 
gold medal is highly important in a young 
country, where it is so desirable that the 
first steps taken should be well grounded, 
and worthy of imitation. 

REPORT. 

Your Committee considered that the enquiry delegated 
to them by the general body should, in the first place, be 
directed to the specific objects for which such awards 
should be offered. 

Raving considered the various objects for which they 
might with propriety be appropriated, it appeared to them 
that among the first in importance were plans and models 
fur the construction of dwellings for the industrial classes. 
They apportioned the second place to the production of a 
work of art. 

They then proceeded to consider the details and con¬ 
ditions which should bo imposed on competitors, to enable 
tlie relative merits of the various plans to be compared. 

For the plans and models of buildings they recommend 
that two prizes be offered— the first consisting of a gold 
medal, and the second of a silver medal. 

The gold medal should be awarded to the best plan, 
accompanied hv a model of a building or block of build¬ 
ings ; a sjiecification and estimate of expense (the economy 
of which will be a desideratum) should also be required. 

They recommend also that the prize plan should be ad¬ 
judged with relation to the materials already existing in 
the colony, to its beauty of design and to the convenience 
of its provisions for ventilation and drainage. Urban 
buildings should have the preference, though residences 
adapted to the country districts should be allowed to enter 
into competition. 

The silver medal should he appropriated to the best 
plan of a building of h, similar description to the fore¬ 
going, but the plan may be unaccompanied by the medal 
or the specification and estimate. 

"With regard to the competition in art, they recommend 
that a gold medal should be awarded to the best original 
work of art in either of the following branches, viz.— 
Painting, drawing, sculpture, engraving in wood, steel, or 
copper, or the process of lithography. The committee 
recommend that there should be no restriction imposed on 
the competitors, cither in material, size, or style of the 
work of ait exhibited, with the exception that architectu¬ 
ral or engineering designs should be ineligible. 

They also recommend that a silver medal should bo 
awarded for the best copy of a standard work of art, in 
either of the branches of art above specified. 

They recommend that competitors should he required 
to declare that any work offered by them shall have been 
executed since the publication of the advertisements call¬ 
ing for competition. 

That each design should he accompanied by a motto, 
and tli at no names of competitors be allowed to transpire 
previous to the declaration of the prize. That the designs 
should be sent in on or before the 1st of September, and 
that the final award of the judges should he made at some 
public ceremony, to take place about the second week in 
October. The*judges t6 be nominated by the general 
committee, and not to be less than three or more than five 
in number. 


BOYDELL’S PATENT ENDLESS 
RAILWAY.—THE MEGzETHON. 

At the present time when the public mind 
is most anxiously directed to the wretched 
condition of the roads of the colony, and 
when even the streets of the metropolitan 
city are in a state of dangerous decay, it is 
very desirable to investigate the appliances 
Vhich ingenious scientific men have devised 


for overcoming the difficulties of locomotion 
under such circumstances. The arrival in 
this colony of a locomotive steam engine, 
which carried its own railway with it, 
created, therefore, a great amount of excite¬ 
ment, and for some weeks past the name of 
the “ Megaethon” has been almost a ‘‘house¬ 
hold world.” In order to give our distant 
readers some idea of this machine, we have 
had the most striking feature (that is the 
endless railway) engraved, and we extract 
the following description from the London 
Mechanics* Magazine. 

Mr. Boy dell has brought forward an invention which 
excited considerrblo attention at the recent Carlisle 
meeting of the Royal Agricultural Society in England. 

It consists in attaching to the wheels of a vehicle a 
number of shoes or sleepers, on which are fixed short 
lengths of iron rail, so that as the vehicle advances, these 
portions of rail are successively brought beneath the 
wheel, and thus virtually form an endless railway on 
which the carriage runs, the connection betweon the wheel 
and each shoe or sleeper being of such a character, that 
the action is the same as if the two were altogether inde¬ 
pendent of each other, for the time that the wheel is 
traversing the rail. The length of the shoes or sleepers 
of course depends upon the size of the wheel, and tho 
number of them is generally about five to each wheel. 

It is plain, that veliicles fitted with this endless railway 
can only be used where slow motion alone is requisite, for 
where the velocity acquired very considerable, the cen¬ 
trifugal force applied to the parts of the railway would 
produce certain derangement. This circumstance, how¬ 
ever, does not affect the utility of the invention as 
applied to ^ agricultural purposes, or to many other 
operations in which a greater rate (ban four or five miles 
an hour is not requisite. 

Mr. Boydell’s attention has not, it should be stated, 
been confined to the simple principle of connecting to the 
wheel an endless railway, but rather to the method of 
applying this principle, so as to obtain a practicable and 
efficient arrangement to the parts. Tho method adopted 
by him will be understood from the accompanying en¬ 
graving and the following description, the latter being 
taken from the Mark-lmc Express ^: 

“ A strong bar of iron is bent into the form of a very 
sharp pointed or Gothic arch, and bolted to the sleeper 
with four strong bolts. At the top of the arch or bar will 
be observed a strong pivot, analogous to that of the beam 
of a larger balance. This bar works in a strong iron 
box, curved at the top, and haying a groove at each side 
of the curve in which tins pivot works when raising or 
lowering the railway from and to the ground. The curve 



of the two sides of the aTcli is cycloidal, always cor¬ 
responding to the diameter of the wheel; in other words, 
the curve which each side of the bent bar forms, supposing 
it a line, is an arch of a cycloid formed by a point in the 
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circumference of the wheel, in ascending and descending 
from and to the ground; and the length of each arch is 
such, that when the two bottom sleepers are susnendecl 
freely from their respective pivots, their rails will form 
tangents to the point where the line of direction of gra¬ 
vity of the wheel intersects the circumference, supposing 
the wheel elevated on a jack, or the point of impact. 
The box again in which these cycloidal bars work is bolted 
to the felloes pare!lei to the tiro of the wheel, and equi¬ 
distant from each other. 

“ The sleepers are considerably longer than the rails, 
projecting bevond them at each end on the alternate sides, 
forming a joint analagous to that ot shipbuilding; so 
that, although the ends of the rails meet at the point ot, 
impact immediately under the wheel, yet the back and 
exterior projection, or heel, of the front sleeper extends 
behind this point; while the front ami interior projection 
of the back sleeper extends before it, thus forming a 
sleeper or bearing to the point of impact itself, which other¬ 
wise would be without. Such sleepers may be ot any 
breadth; such, for instance, as to support a loaded cart 
through newly-ploughed .land, if desired; or, say from G 
to 15 inches, and are attached .to the outside of the felloes 
by mechanical contrivances not so easily described.” 

Considering the reputation this machine 
had acquired in England, and the high ex¬ 
pectations that were raised previous to its 
performance here, we are inclined to think 
that the specimen that has been imported 
into this colony must be considered a partial 
failure. The enterprising owner, Mr. Clark, 
of Bundarra, is now endeavouring to take it 
to his station on the Darling Downs ; hut we 
hear that it had not travelled three miles on 
its journey before it broke down, and great 
doubts are entertained that it will ever reach 
the remote interior. The great difficulty is 
found in traversing a sideling, from the un¬ 
even pressure of the wheels on the conical 
arches in the sleepers, which are Lent by the 
weight. We shall, however, watch anxiously 
the progress of the machine, for the problem 
which it professes to solve is one of vast im¬ 
portance to the community at large. 


FINE ARTS.—SCULPTURE. 

About three years ago, a young artist, of 
the name of Woolner, arrived in this city 
from Melbourne, where he had been unsuc¬ 
cessful in finding patrons, and engaged in 
the practice of his profession, which was that 
of a sculptor. Few would have predicted 
success, for at that time Mr. Nichols, a 
talented man, also a sculptor, was leaving 
the colony, disheartened at the want of ap¬ 
preciation that lie had experienced. Mr. 
Woolner happened to have some good let¬ 
ters of introduction, and the late speaker, 
Sir Charles Nicholson, Mr. Wentworth, Mr. 
James Macarthur, Mr. Martin, and others of 
the more distinguished members of the com¬ 
munity, took him by the hand, and he com¬ 
menced to model medallion portraits. He 
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was extremely successful in obtaining like¬ 
nesses of his sitters, and employment soon 
crowded upon him. Many of our readers 
have doubtless seen the extremely spirited 
bronze medallion of Mr. Wentworth, which, 
is now published by Mr. J. D. Clarke, of 
George-street, from . the original executed 
by Mr. Woolner. We happen to know that 
Mr. Wentworth himself was so gratified hy 
this work of art, that lie insisted on paying 
the artist a double fee for its execution. 
Encouraged by the success he met with, the 
artist indulged the hope of being selected 
to execute the bronze statue, for which such 
a handsome subscription had been collected 
in the colony. He, therefore, abandoned a 
most lucrative practice here, and proceeded 
to England shortly after Mr. Wentworth 
left the colony, in order to urge his claims 
in person. We have not yet heard who is 
the artist that is selected to execute the 
work in question, but as an encouragement 
to those who advocated Mr. Woolner's fit¬ 
ness for the task, and as a proof that this 
colony does sometimes discover and reward 
true talent, we extract the following critique 
from the London “ Spectator,” a publication 
remarkable for the sobriety of its praise, as 
well its for the talent with which it is 
written :—- 

VOOBSEk’S BUST OF TEVNYSON . 

“To sco anything done thoroughly well is always a satis¬ 
faction, and iloublv so when the thing is of high interest 
or importance in itself. A marble bust of Altred Tenny¬ 
son, slivhtlv beyond life-size, which lias just been com¬ 
pleted by Mr. Thomas Woolner, and is now on view at bis 
studio in Albert-street, Momingtou Crescent, is in the 
fullest sense a case in point. The sitter lias one of ti c 
grandest heads which any artist could work from; and 
tlio sculptor lias succeeded in rendering it with tare fire 
and dignity, in combination with the. most living resem¬ 
blance..and with a perfection of finish such as we have 
not hitherto seen approached in portrait-sculpture. Of 
course we allude to that finish which is alone worthy cf 
the name; not the mere laborious trilling of the journey¬ 
man who.smooths down and touches up, hut the work of a 
hand uniformly- controlled by- thought, and whose every 
stroke aims at giving some additional shade of meaning 
or character, , 

Wo understand that the busts —which appears in Mr. 
Woolner’s studio in company with a fine full-length stable 
of Bacon for the Oxford University Museum, and with 
medallions or Carlyle, Browning, Pr. Lushington, Tennv- 
son, and numerous others,— will shortly be removed for 
public exhibition at Messrs. Dickinson’s in Bond-street.” 


EXTRACTS. 

Under this head we hope will be found 
from time to time valuable information, ex¬ 
tracted from the English and Foreign Scien¬ 
tific Journals. 

Pr.BSKUVATlOJt OF A XIUAI. SeBSTASCES WITIIOrT Silt 
or StiOAit. —A patent, No. 1340, was granted on June fi. 
185l>, to Mr. I1,. Marie, which is thus described in tU 
Mechanic’s Magazine, of Feb. 11, 1S5“- 
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“ Tlio animal or vegetable substances are cut up, the 
pieces hung up in heated carbonic acid pis, removed, dipped 
fora short time into a bath of gelatine, dried, and plunged 
into a bath containing tanning. When removed and dried 
they arc ready for parking, and should first be covered 
with coarsely powdered bark.” —(We give this specifica¬ 
tion in the hope that some experiments may be tried 
width will demonstrate the economy and the Utility of 
this process in the bush. There is no expensive apparatus 
necessary for the process, and should it succeed it will be 
a very great boon to hundreds of residents in the interior 
who are condemned to consume salt meat. We shall be 
very glad to record the result of aiiv experiments that may 
be made by our readers, and we have very sanguine ex¬ 
pectations of a satisfactory result.) 

Tiib extraction and utilizing of the fatty matters 
contained in the water in which wool in the grease has 
been washed, would appear to he a desirable economy. 
There can be no doubt that many thousand of pounds of 
valuable fatty matter are annually wasted in this country 
in the process of wool-washing. The difficulty is to find 
a cheap method of precipitating the oily particles, and 
wo would suggest^ it as a problem to be solved by our 
practical chemists. A patent granted to Mr. H G. Yates, 
in May 28th, 1850, for this purpose, is thus described. 

44 The greasy and soapy matters contained in water in 
which wool, cotton, &e., have been cleansed, are precipi¬ 
tated by means of rock salt, sulphate of zinc, and arsenic.” 

Sulphuric Acid Barometer.— There is on exhibition 
at the Smithsonian Institute, a gigantic_ barometer, in¬ 
vented by Mr. James Green, of New York, under the 
direction of the institution. The varying pressure of the 
air is indicated by a column of sulphuric acid, instead of 
mercury, as in the old way. The mean elevation of the 
mercurial column is about thirty inches, while in this 
instrument it is about two hundred and twenty inches, or 
eighteen feet. The range is consequently proportionally 
greater, and mere minute fluctuations are rendered pre- 
ceptible. The object. of using sulphuric acid as tlie liquid 
is that at ordinary temperatures it does not give off the 
vapour, which would fill the vacuum above, or absorb the 
air. Tlie absorption of moisture is prevented, which is a 
greater desideratum in the construction of barometrical 
instruments .—America a Paper. 

New Self-Registering Minimum Thermometer.— 
It has long been a desideratum among meteorologists to 
obtain a reliable self- registering minimum thermometer. 
We are glad to perceive that this has been accomplished 
in the most satisfactory manner, by those talented 
philosophical instrument makers, Messrs. Ncgretti and 
Zambra, of London. We have inspected one of these beau¬ 
tiful instruments at Messrs. Flavclles’, in George-street, 
and would recommend all those interested in the science 
of Meteorology to make themselves acquainted vrith.it. 

The following is a description of the instrument by Dr. 
Lee, President of the British Meteorological Society, before 
the British Association, Cheltenham, August 1 ltn, 1856, 
when the Mercurial Minimum Thermometer was exhibited. 

“ This Thermometer has a bulb of very large size, con¬ 
sequently allowing a tube correspondingly large in the 
bore for that part forming the scale. On the surface of 
the Mercury enclosed in the tube is placed a small steel 
needle, pointed at both ends, which forms the index. 
This conical needle is capable of moving freely in the bore 
of the tube, and as the mercury descends therein will, of 
course, fall with it; bnt when the mercury ascends in the 
tube, the mercury w ill pass the lower pointed end of the 
needle, and rise above the same without raising or moving 
the needle. Tilts latter will, therefore, remain stationary, 
and, consequently, its upper point will indicate the lowest 
tempetature to which it has deceuded during the 12 or 24 
hoars, and will not he affected by any subsequent rise in 
temperature. To reset the thermometer for future 
observations it is necessary simply to turn it in such a 
position that the mercury and needle in the tube will flow 
into the reservoir at the top ; biit should the needle not 
freely flow with tlie mercury, it may be assisted by a 
magnet, and readily hold there until, by re-turning the 
thermometar to the upright position, the mercury flows 
back again into the tube, and, then, with the magnet the 


needlo may ho returned to the surface of tlie mercury 
ready for future observations. Dr. Leo observed, that 
one of these thermometers had been in the hands of the 
Secretary of the British Meteorological Society ; another 
at the Royal Observatory, Greenwich ; a third at Mr. E. 
J. Lowe’s Observatory, Ilighflold House ; and others had 
been used by various members of the British Meteorolo¬ 
gical Society’ all of which had acted most accurately, and 
in two imtauces 1 had corrected errors in the alchool mini- 
mums which otherwise would have passed unnoticed 


PHOTOGRAPHY. 

The Photo-Galvanic Process of Engraving. —Light 
and electricity have been put into harness by Mr. Paul 
Pretsch, lately the manager of the Imperial Austrian 
printing office*, at Vienna, aiid trained to perform the 
united functions of tlie artist, draughtsman, and engraver. 

The first steps of this photo-galvanic process are similar 
to those adopted by the glass plate photographers, The 
operator coats a glass plate with a gelatiuous solution, 
suitably prepared with chemical ingredients, sensitive to 
light. The compounds form the coating materials which 
is allowed to dry upon the glass, or other plate, which is 
coated with it. When dry the coated plate is exposed to 
the light in a copying frame in contact with the print or 
drawing which is to bo copied. After exposure the; plate 
exhibits a faint picture on the smooth surface of the 
sensitive coating, and it is washed with certain solutions, 
when the whole image comes out in a Relief, whilst tho 
tints of of the original are still maintained. __ When 
sufficiently developed this relelvo plate is dried and 
moulded. The mould is prepared for electric conduction, 
placed in the electrotype battery, producing a thin copper¬ 
plate or matrix which is used for producing the intaglio 
printing plate. With this printing process, there is no 
fear of fading as the plate impressions are in ink and the 
attention of an ordinary printer suffices to keep tho 
picture to theLt proper color. A company has been 
formed to work this process, for which a patent has been 
taken out. They announce their intention to publish 
from photographic original illustrations of the Cathedral 
Antiquities of the British Empire. — Builder. 

JMay all’s New Material. — Mr. Mayhll, the eminent 
photographer of Regent-street, has invented a new 
material for tlie reception of photographic images, which 
promises to become one of the most valuable contributions 
to tho art that has been made for some time. The pho¬ 
tographic paper used for faking likeness.has been hitherto 
of a nature to prevent the exhibition of delicacy in tho 
gradations of tones. The paper likewise is tod absorbent 
to allow of transparent colour being laid upon it with ac¬ 
curacy and delicacy. The consequence has been that 
although photographs are in great demand, they,have not 
as yet made any serious impression on the practice of first- 
rate miniature painters. True it is that many skilful 
artists have used photographs as a ground work to bo 
covered xvith colour, and in maiiy cases have produced 
admirable results, but as they wore' obliged mostly to use 
body colour instead of transparent colour, the effect was 
really to cover aigl hide the true photograph instead of 
bringing it out. Ivory, on account of its granulated sur¬ 
face, xvas not adopted for the purpose of photography. 
Mr. May all has remedied these deficiencies by the pro¬ 
duction of a new material which p ha? all the appearance 
of .ivory, without the granular surface. . Sulphurate of 
barytes is ground together with albnrncu, and then rolled 
out into slabs of tho proper size and thickness for photo¬ 
graphic pictures. 'Lite surface is then, prepared like 
ivory. A negative image can be impressid upon this sur¬ 
face with a delicacy which has hitherto bicn unattainable. 
The most shadowy tpnes are rendered xvith perfect 
accuracy. Tho smoothness of the surface admits of tho 
shading down of tints until they approach evanescence. 
The slightest fold .of a riband is. shown xvith a fulness of 
perspcectivo which could scarcely ho produced by the 
manipulation of the most skilful artist; The work of the 
painter upon such a surface is rotiiparitively easy. The 
consequence is that minatures imprinted by photography 
upon this surface can be finis-lied, off by artists with ex¬ 
treme delicacy of execution.— 1). News. 
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SUBSTITUTE FOR THE POTATO. 

Under this title considerable attention has 
been excited in the public journals, respect¬ 
ing the growth of a new description of yam. 
We extract from a New York paper, a des¬ 
cription which has been largely commented 
on, and has raised considerable expectation 
as to its usefulness here : 

“ Successful Culture of the Japanese 
Potato-Plant in New York. —A few 
months ago we called attention to the fact 
that Mr. D. Bell, the well-known florist, 
corner of Fifty-street, and Broadway, had 
planted some of the roots of the Dioscorea 
Japonica or Dioscorea batatas, a substitute 
for the potato, in his garden. He first planted 
them in May, we believe in pots in his hot¬ 
house. They grew rapidly, and as soon as 
warm weather set in he transferred them to 
his garden in the open air. Here they 
flourished and spread during the summer, 
and gave indications that the florist Mould 
reap a harvest. Mr. Bell had between 
twenty and thirty roots in the ground. 
During the first week in October he con¬ 
cluded his Dioscoreas were quite large 
enough, and so he dug them up. To his 
great delight he found that some of them 
Mere turn feet long, and allhadgroum finely. 
In fact he was satisfied that he had been am¬ 
ply repaid for his trouble and expense in im¬ 
porting the roots from France last spring. 
Some of the roots were exhibited by Mr. 
Bell, at the recent fair of the American In¬ 
stitute, at the Crystal Palace. They grow 
long, similar in shape to the su T eet potato, 
but much greater in size. One of the roots, 
measuring over two feet in length, M as boiled 
by the florist's wife. She says it possessed 
the flavor of the common potato, and is an 
exceedingly nice vegetable for the table. 
Mr. Bell has now a few roots in his garden, 
where he intends to keep them during the 
winter, to see how they stand our weather. 
He is sanguine of succeeding in winter as 
as well as he had during summer in raising 
these roots. They are the first and only 
Dioscoreas that have yet been raised in the 
United States. The demand for the root 
been so great that Mr. Bell sent to France 
for a large quantity to supply his friends. 
The vessel having them on board is daily 
expected to arrive at this port. The Dis- 
corea, it is thought, may advantageously 
replace the common potato. It grows fast, 
can be cultivated in any climate, and it is 
said will do well in any soil, though sandy 
loam or sandy soil is preferable.” 


At the May Meeting of the Horticultural 
and Agricultural Society, enquiries were 
made by a member, as to the probability of 
its being useful if introduced into this 
Colony. Some discussion ensued, and one 
of the members offered to produce a paper 
on the subject, at the June Meeting. 

Accordingly, on June 1st, 1857, the fol¬ 
lowing paper was read on the 

Chinese Yam, or Dioscorea Batates, 
by Mr, John Gelding. 

“ According to the promise I made at the 
last meeting of this society, that I would 
furnish some account of the Dioscoroea, I 
now redeem it by stating what facts I have 
been able to ascertain concerning that useful 
esculent, for such it will, no doubt, eventu¬ 
ally prove itself to be ; for the wanner the 
climate, the greater success appears to attend 
its cultivation. I may state in the first 
place, for the satisfaction of my botanical 
friends, who appears to have some doubt 
about the proper name of the tuber, that it 
is the Dioscorea Batates, or the Chinese yam. 
Different botanists have different specific 
names for it, but the name that it is recog¬ 
nised, both fn England and France, is the 
one that I have mentioned. It is necessary, 
in the first place, to state that the tuber is 
long and slender, averaging from four inches 
to two feet in length, and with the exception 
of a few small axil tubers, is single rooted 
like the carrot, &c. Premising that the true 
sort is obtained, the best way to propagate 
it is—That the tuber should be cut into 
pieces, no matter how small, for it is covered 
with minute eyes or buds, and placed in a 
box, in a warm pit to start them into growth, 
for the shoots, till they have grown to the 
height of four or six inches, arc very ten¬ 
der, and as such are liable to be eaten off by 
insects. 

Mliile they are establishing themselves, it 
would be advisable to prepare the ground 
their reception. The plan adopted is this— 
take a piece of highly manured ground, 
ridge it up, at from fifteen to eighteen inches 
apart, at the top of which plant the tubers, 
from four to six inches apart, and when they 
once begin to gron', no further trouble need 
be taken with them, for they will soon cover 
the ground and defy the rise and progress of 
any u-ecds. I may as well state, that the 
reason why they are planted on ridges, is, 
that it is much easier to dig them up, as you 
have not so far to delve after them, whereas 
were they planted on the even surface, it 
would be a matter of some difficulty and ex¬ 
pense to reach the bottom of them.” 






MAGAZINE OF SCIENCE AND ART. 


19 


HEALTH OF SYDNEY. 

The following table is published by the 
Registrar-General every month, and will be 
carefully re-printed in this journal, forming 
at the close of each year a valuable statisti¬ 
cal document. 

The table printed for the present month 
contains the aggregate amount of deaths 
during the months of January, February, 
March, and April, 1857. These are printed 


iu one table, in order to enable us to over¬ 
take the usual monthly issue, which will in 
future be a copy of the official document. 

The following is a statement of the births 
registered during the first four months of the 
present year. 

BIRTHS. 

During January, 1857, 01 males ... 101 females. 

February, 73 do. ... 78 do. 

March, 85 do. ... 98 do. 

April, 114 do. ... 105 do. 


SUMMARY OF DEATHS of both sexes Registered in Sydney, from 1st of January 

to 30th April, 1857. 


Causes op Death. 


Zymotic Disease?. 
Endemic, Epidemic, & Contagious 
Sporadic Diseases. 


21 


Of Uncertain Seat. —Dropsy and 
other Diseases of Variable Seat'35 

Of Nervous System. —Diseases ol 
the Brain, &c...43 

Of Respiratory System. —Dis¬ 
eases of the Lungs , &c. 

Of Circulatory System. — Dis¬ 
eases of the Heart and Blood¬ 
vessels...... I 1 


Of Digestive Organs. —Diseases 
of the Stomach, Liver, &c. 


33 


Of Urinary Organs. —Diseases 
of the Kidneys, &c. 


Of Generative Organs.. 


Of Locomotive Organs .—"Rheu¬ 
matism, Diseases of the Bones, 
Joints, &c. 


Of Integumentary System. —Dis¬ 
eases of the Skin. 


Old Age . 

External Causes. —Violence, Pri¬ 
vation, and intemperance. 


Unspecified.. 


30 


O »C 


Total from all Causes . 1425018 2 2220 5 3 21826 3129 2110191314 0 4 1... 1 1 ... 4 

, 1 I I I I I I I I I 


af 

3 


“ g, 
3*3 


43 

63 

85 

62 

17 

104 

1 

7 

6 

2 

8 

26 

13 


CHRIS. ROLLESTON, 

Registrar General. 
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METEOROLOGICAL REPORT. 


Sydney, Month of Mat, 1857. 


From observations taken at 9 a.m. and 9 p.m w each day. 


rt 

30 

ri* 

Sd 

Barometer Reduced, 
etc. 

Temperature of Air. 

Moisture. 

Ci.om, 

O 

0 

O 

o 

Winds. 

Remarks 

on 

Weather, etc. 

ri* c 

C5 V, 

OO 

a 

J “ 

<* 

Maximum. 

Minimum. 

Greatest 

Range. 

Dew point. 

Rain. 

Inches. 

c 

o 

y, 

Q 

0 

rt 

o 

Form. 

Gene ral 

Direction 

l 

30-00G 

56*5 

GS-l 

449 

232 

4.3-4 

•00 

0 


5 

IV. S. IV. 

Clear and pleasant 

2 

30010 

511 

08-9 

388 

301 

45-8 

•Of) 

1 

Ci-St. 

0 

IV. S. IV. 

Lunar halo 

3 S 

29-905 

50-8 

03-8 

43-8 

20-0 

430 

•00 

4 

NL 

5 

HHK. IVSIV. 

Squall 

4 

30136 

60-9 

03-8 

374 

264 

41-7 

•00 

0 


6 

IV. s. 


5 

30-252 

49-0 

08-7 

40-7 

280 

43-7 

•00 

0 


5 

IV. S. 

Yerv clear air, and 

c 

30-172 

50-2 

00-8 

39-2 

270 

450 

•00 

5 

Ci-St. 

4 

IV. 

fine weather. 

t 

30-257 

530 

02-8 

390 

23-8 

44 1 

•00 

0 

Cu. 


siv. s. 


8 

80-308 

49-2 

02-8 

42-0 

20-2 

43-2 

■00 

1 


G 

SIV. SSE 


9 

30-230 

50-0 

04-8 

37-3 

27-5 

433 

.00 

1 

Cu. 


IV. s. 


10 S 

30-302 

49-1 

50-8 

44-9 

11-9 

47-4 

1-97 

10 

Hi, 

9 

S. S. E 

Rain and hail 

11 

30-217 

60-2 

02-3 

451 

17-2 

47-7 

•34 

8 

Hi. 

8 

S. S. E. 


12 

30-103 

59-7 

650 

54-9 

10-7 

510 

•31 

7 

Hi. Cu. 

9 

S. E. 


13 

30-220 

57-3 

63S 

480 

15*2 

53-7 

•02 

7 

Cu. Ci. 


S. E. 


14 

30-204 

58-8 

09-2 

40-9 

22-3 

53 *5 

•00 

5 

"'i-St. Cu. 

4 

E. 


15 

33-320 

GO-8 

62-4 

53-2 

9-2 

4S-7 

•00 

10 

?i-St. Cu. 

8 

S. S. E. 

"Hose cion’s 

16 

30-375 

54-4 

03-5 

51 6 

n-9 

61*5 

•03 

10 

Ji-St Cu. 

8 

S. S. E. 

strong winds 

ITS 

30-417 

59-G 

050 

50-1 

14-9 

51 9 

*65 

9 

Hi. 

8 

S. E. 

leavv showers 

18 

30-405 

020 

66-0 

55-3 

10-7 

48-0 

•05 

6 

Cu. 

•p 

‘ S.E. 

Yesli breezes 

19 

30-378 

59-4 

66-4 

55-2 

11-2 

50-6 

•28 

5 

Cu. Hi. 

9 

S.E. S 

bowery weather 

20 

30-285 

Gl-9 

67-3 

565 

10-8 

50-4 

-oc 

9 

Cu. Hi. 


E. S. E. 

Tall cumuli and 

21 

30 072 

55-3 

018 

52-9 

89 

531 

‘21 

9 

Ni. 

9 

ESE- S. 

heavy showers 

22 

29-840 

50-8 

620 

405 

101 

48“ 

•03 

9 

C'u. Hi. 

5 

N.H.E ’ 

hunderstOrm 

23 

29 854 

44.5 

55-4 

41-9 

13 5 

38-1 

•12 

5 

Ci. Cu. 

9 

IV. 

Tiky clearinoj 

248 

29-927 

50-3 

58-2 

34-1 

241 

44-1 

1‘00 

9 

St. Cu. 

8 

S. S. IV. 

l oar-frost. Squall v 

25 

30-090 

51-1 

02-1 

439 

182 

41-4 

■02 

0 


8 

N. IV. 


20 

30.193 

50-0 

03-8 

42-0 

21-8 

424 

■00 

0 

Cu. 

0 

S. W. 


27 

30-387 

49-0 

02-8 

39-8 

230 

43-9 

•00 

0 


7 

S. IV. 


28 

30-491 

47-G 

054 

38-4 

27-0 

450 

‘00 

1 

Cu. 

5 

S.IV. S.E, 


29 

30-400 

51'5 

04-4 

3S9 

25-5 

50-0 

'00 

5 

Cu. 

3 

S. IV. 

Night mists 

30 

33375 

52‘6 

63-8 

42-7 

21-1 

49-0 

•00 

6 

Ci-St. Cu. 

4 

s. 

Various clouds 

31S 

30-345 

55-7 

051 

400 

18-5 

510 

‘00 

9 

Hi. 

8 

X. E. 

Large dark clouds. 


30-215 

53-9 

64-0 

450 

19-0 

47-2 

5‘74 

4‘9 


6‘7 

Mean 

s land sums. 


30-501 

63-5 

03-2 


35-1 

50-8 


10 


10 

Highest ) 

of single readings 


29-796 

43-2 


34-1 


35-8 


0 


0 

Lowest j 

at 9 a,m. or 9 p.in. 


N,B.—The observations are not corrected for diurnal 
variation. The principal instruments have been com¬ 
pared at Greenwich, and the readings are all reduced 
accordingly. 

Pressure ,—The barometer is 11 feet above the sea-level. 
The greatest range of pressure is ’705 inch The 
mean gaseous pressure of dry air is 29*889 inches. 

Temperature of A fr,—The mean of all self-registered 
maxima and minima is 545 degrees. 

The adopted mean temperature of the month from 
all observations is, therefore, 54 2 degrees Fahren¬ 
heit. The adopted mean of May, 1850, was 54 9 deg. 

Moisture .—The dew-point is calculated from Negretti's 
dry and wet bulb thermometers, by the use of 
Glaisher’s tables. 

The adopted mean temperature of evaporation is 
50*7 degrees. The mean elastic force of vapour is 
*326 inches. The average proportional humidity of 
the air is denoted by 77, perfectly dry air being 
taken as 0, and saturated damp air as 100. 


Raw .—The total depth fallen is 5 74 inches; it is col¬ 
lected at one foot above the earth and measured 
at 9 p.in. 

Cloud .—The extent of cloud is expressed by the tenths of 
the whole sky covered by it. 

The forms of clouds are thus denoted : 


Cu. 

Cumulus. 

Ci.-Cu. 

Cirro-cumulus 

Ci. 

Cirrus. 

Ci-St. 

Cirro-stratus. 

St. 

Stratus. 

Cu-St. 

Cumulo-stratus. 


Ni. Nimbus, i. 

e. rain or storm cloud. 


Ozone .—The mean monthly amount of ozone is : by day 
C‘9 degrees, by night 6'5 ditto. 

Winds .—The winds may be thus summed up. 

N.W., 1 3 ; W.S.W., 2£ ; S.W.. 4 * : S.S.W-, 

1; SS.E.,44; S.E., 5J; E.S.E., 1J; E. 1; 

N.E.. 1 • N.N.E., 2 days 

The prevalence of S.E. winds was remarkable. 

W. S. JEVOXS. 

Double Bay, near Sydney, N.S.W. 
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LABOUR-SAVING MACHINERY. 

It will Be readily acknowledged that the 
adoption of machinery, by which manual 
labour can be either lessened or made more 
efficacious, is most desirable. In new 
countries, where labour is always ex¬ 
pensive, it is especially necessary. A 
trite adage informs us that “ necessity 
is the mother of invention,” and, accord¬ 
ingly, we find that America is remarkable 
for her ingenious devices of machinery of 
overy description. 

We should be glad to observe that Aus¬ 
tralia exhibited any thing like a corres¬ 
ponding amount of energy and practical 
talent. There is no obstacle that we are 
aware of, in the obtaining a patent right for 
any invention of utility, indeed, in this 
colony, the process is remarkably easy and 
inexpensive, compared with the same pro¬ 
cess in the mother country. 

An inventor here, too, might rely on a 
strong feeling of nationality, for we find 
the whole community ready to patronize 
a genuine Australian production. 

We believe, that during the history of 
the Colony, only one patent has been re¬ 
gistered here for an original invention. In 
an American community, of similar num¬ 
bers, and harrassed by similar difficulties, 
it may safely be said, there would have 
been hundreds. 

We propose, in an early number, to take 
into consideration the whole question of 
the Patent Law as it exists in this colony. 
It cannot be sufficiently understood, or 
there must be some obstacles with which 
we are unacquainted, to account for the 



To put this machine in motion, the horse 
is placed in the stall or box, the floor of 
which is at this time fixed by means of a 
break. Having been properly secured, the 
break is released, and the floor begins to 
revolve, the horse is compelled to step for¬ 


very few attempts made to reap its advan¬ 
tages. In England, there are hundreds of 
active minds continually on the stretch 
after novelty, and we cannot conceive that 
the same intelligent race loses this enquir¬ 
ing and ingenious disposition by being re¬ 
moved into another hemisphere. 

In the neighbouring Colony, the subject 
has attracted attention, and we are informed 
that recently considerable activity has been 
displayed in Victoria in this matter. This 
might have been expected from the much 
larger infusion of the American spirit that 
is found in Melbourne, and to which, we 
believe, she owes so much of her prosperity. 

While awaiting' the development of a 
race of Australian inventors, it is, perhaps, 
as well that W’e should avail ourselves of 
the experience of others, and we have great 
pleasure in introducing to our readers the 
subjoined horse-motive power machine, 
which is of American invention. 

We first observed it in action at the 
livery stables of Messrs. Burt and Co., in 
Pitt-street, in this city, where, on enquiry, 
we found that it had proved itself to be a 
most valuable invention. 

It is one of the most economical ma¬ 
chines for the application of horse power 
with which w r e are acquainted. It resem¬ 
bles, as our readers will perceive from the 
illustration, a horse box, such as is used 
for the placing horses on board ship. The 
flooring, however, is composed of a series 
of short rails, fastened to an endless chain, 
which revolves round an axis, at either end 
of the machine, underneath the floor. The 
head of the horse box is placed at a slight 
elevation. 



ward, and as the floor slips from under¬ 
neath him, he continues the action with the 
most mechanical regularity. It will be seen, 
that by this means, the weight of the horse 
is the great moving-power, and that he has 
not to exercise his power of draught at all. 
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As we do not wish to give publicity to 
the statements of inventors, who generally 
manage to exaggerate the capabilities pf 
their schemes, we enquired of the owner 
of the machine we saw at work what was 
his experience of its powers. 

We are bound to say, that he was en¬ 
thusiastic in its praise. With one horse 
working this machine, he can cut 10 or 12 
cwt. of chaff per hour, and the cutting the 
weekly supply of chaff, and cracking the 
com, for their large establishment, varying 
from 50 to 100 horses, is all done by one 
horse and two men in one day. We 
need not point out the economy of feed 
from this process, by which what would 
otherwise be rejected by the horse, is 
eagerly devoured; but we may remark, 
that Mr. Burt considers that, in three 
monthsuse, he shall save all the expenses of 
the purchase and the fitting up the machine. 

This power is equally applicable to the 
work of the farm, and it is easily trans¬ 
portable. By its means a horse can churn 
the milk, thrash the corn, cut the wood, 
draw the water, and, in fact, perform all 
those offices to which machinery can be 
applied. We recommend our agricultural 
friends, who are most interested in this in¬ 
vention, to inspect the working of this 
machine at Messrs. Burt and Co.’s, any Sa¬ 
turday morning. The cost of the machine 
is about £50. 


LIME. 

We need scarcely inform our readers that 
lime is a very scarce, and, in consequence, 
a very expensive article, in Sydney. We 
have long considered its source of supply 
one of the most important subjects for the 
investigation of the geologist. We believe 
that the price of slacked lime in this city 
varies from one shilling and sixpence, to 
three shillings a bushel. In the ab¬ 
sence of limestone, nearly all the lime that 
is used here, is obtained from the calcina¬ 
tion of shells. This does not produce lime 
of a strong, durable character, and we 
question whether it possesses any hydraulic 
qualities. 

We do not profess any practical in¬ 
formation on the matter, but we have 
noticed that much of the plaster-work in 
this city is liable to “ saltpetreing,” that 
is, the walls are often covered with an 
efflorescence of a white fleecy appearance, 
which is entirely destructive of any paint 


that may be placed on them. This is, bv 
soine chemists, attributed to the animal 
matter present in the lime forming a nitrate 
of potassas, and it would appear quite na¬ 
tural that this ingredient should be found 
more plentifully in lime derived from sea 
shells, than that from calcareous rocks. 

Some idea may be obtained of the import¬ 
ance in regard to expense of this material, 
when we state that we have been recentlv 
informed by a practical builder, who has 
just finished two small brick-built houses 
in Castlereagh-street, that the cost of the 
lime alone was between £80 and £90. 
We are aware that the labour of collecting 
shells, and bringing them to this port, em¬ 
ploys a large number of men, and several 
small coasting vessels. We believe a more 
permanent, and, in fact, an inexhaustible 
supply might be obtained from the coral 
reefs that skirt the numerous islands to the 
north. In fact, we cannot doubt but tjiat 
this would be a very profitable branch of 
industry. Instead of hundreds of men 
employed with painful toil in collecting 
the scattered and precarious store of shell, 
in the harbours of the coast, we would 
suggest that a good sized schooner be des¬ 
patched to one of the northern islands 
within a week’s sail of our harbour, and 
on the beach she might pick up heaps of 
coral rock, already lying quarried by the 
action of the waves, in vast profusion. 
We believe that this, when burnt, would 
give at least as valuable a lime as we pos, 
sess at present, and that it could be sold 
at a large reduction of cost. 

Since the above was written, we have been 
informed that a very superior quality of 
limestone has lately' been discovered in the 
vicinity of Sydney, and we have inspected 
a specimen, which appears of the very 
finest quality of carbonate of lime. We 
understand that the exact locality of this 
deposit is a secret, but we know that a 
sample is in the hands of an analytical 
chemist of this city, and that he pronounces 
it to be of remarkable purify. It has all 
the appearance of a fine white marble with 
pink veins. 


STUMPING. 

At the June meeting of the Agricultural 
and Horticultural Society the following 
paper was read, by Mr. Joseph Dyer. 
We did intend to illustrate it with an 
engraving of the most recently invented 
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American Stumping Machine, but we have 
not been able to procure a copy of the 
drawing. We shall however keep the 
subject in view, and will gladly insert 
suggestions from practical men, formed on 
the results of their experience. 

OBSERVATIONS ON THE EXTRACTION OF 
THE STUMPS OF TREES. 

I could most sincerely wish that the task that has 
devolved upon me of offering some observations on the 
method to be adopted for extracting front the earth, the 
stumps ot trees, had fallen to some more experienced, 
or to some practical man. I feel it due to my auditors 
tp warn tuem that ^ I have no practical experience in 
this matter, and I feel it due to mvself to state that I 
had no idea till I saw it in print that I should be called 
upon to read this paper- I soon found, however, when 
my name had been announced in connection with the 
subject, in what a very important light tho question of 
stumping” was regarded in this colony. I have had 
frequent enquiries during the last three or four weeks 
for information, as to the best mode to he adopted, and 
on my own part 1 have been very industrious in uiv en¬ 
quiries from all those, who! thought at all likely to 
impart information. I have also searched through’the 
English Scientific Journals for many years to see if any 
machines had been patented there for the purpose, but 
I have not been able to find a .single invention. The 
American Scientific' Journals, which would bo more 
likely to give tne the information I sought, I 
have not yet lieen able to procure, but from several citi- 
of that very ingenious nation, I have gleaned much 
information as to tho mode adopted there. 

In an andience such as that I have the honor to ad- 
dress, it would be a waste of rime to point out the injury 
that is done to a very largo proportion of the land of 
this colony, by the presence of these stumps. It is not 
only then* unsightly appearance, though that is a griev- 
ous offence to eves accustomed to the well kept farms of 
England; but it is the impossibility of properly culti¬ 
vating the land in which they are found, from their 
interfering with the plough, the harrow, and other 
farming operations. I have been informed, that on 
many farms, one acre in every five may bo calculated 
as tying waste, on this acoount. Every person with 
whom I have consulted on the matter has' acknowledged 
the great importance of the question, and has confessed 
that the methods at present in use, to extract them are 
tedious, expensive, and inefficient. The most common 
plan appears to me to be that of burning them out, which 
is thus effectedA trench is dug ronnd the stump, 
.exposing the thick roots, and in this and coverin rr the 
stump are disposed faggots and dead branches to form a 
large body of fire. Iho heap is then covered with earth, 
r a few vent holes being left, and the pile is fired, it is 
left covered up until the whole is reduced to charcoal, 
and I am informed tjiut not only is the stump entirely re¬ 
moved, but a very large jKirtion of the roots are 'also 
destroyed at the same time. The time taken bv this 
process of course varies with the size of the stump to be 
removed, and the quality of the timber ; some lar<re 
ones taking a month, and smaller trunks, of more com¬ 
bustible trees, being removed in two weeks. It is evi¬ 
dent that this is ^an expensive and a very tedious plan, 
but I believe it is the most commonly adopted in New 
fcouth \v ales. I liavo also been informed that some 
bushmen use gunpowder to blast the stumps out of the 
earth. The mode adopted is as follows .—About a foot 
above the surface of the earth a hole is bored with an 
auger, an inch in diameter or larger, extending three or 
tour feet into the heart of the tree, in a downward di¬ 
rection. In this a heavy charge of blasting powder is 
inserted.^ The orifice being properly tamped and fired 
. ler with patent fuze or by means of a train, the tree 
is generally nven and split, but is rarely extracted 


from the earth. It frequently happens, however, that 
from the rotten or hollow hearts of many varieties of 
the trees of Australia, this mode of operation fails of its 
effect, and tho charge is wasted on the yielding material 
in the interior. In most cases, the only advantage 
gained is, that the trunk is more? manageable, as it 
may be removed by tho axe and the pick in shattered 
fragments* I can, however, hear of very few instances 
in which the trunk and roots have been extracted en¬ 
tirely from the earth by the blast, and they are only 
when the charge of powder was very large. ” This mode 
is open to several objections ; first, its expense; next, 
the limited benefit derived, and lastly, the danger 
attending it, for however carefully blasting is managed, 
accidents do frequently happen. A third plan is 
adopted now in tlie falling of trees, w hich apjicars to 
nm to have a great deal of practical value in it. It is 
to loosen the earth and the roots all round the base to a 
considerable distance, and then to use the trunk of tho 
tree as a long lever, by afiixiug ropes to its upper 
branches, and thus extracting the true roots and all. I 
think this plan may be generally recommended in place 
of cutting the tree down, and leaving the stamp standing 
as in that Case two operations have to be gone through, 
and die lmshtnun is deprived of a very great assistant 
by losing the leverage of the trunk in the extraction of 
the stump. The American phins that I have had de¬ 
scribed to me, consist generally of various systems of 
levere of great size and power. In some eases, one end 
of a long lever is fixed horizontally, by means of chains 
to a stump, and a yoke of bullocks is attached to tho 
other end and driven in a circular direction, like ahorse 
in a mill. In this case, where the soil is yielding and 
alluvial, tlie stum]) is fairly twisted out of the earth. 
Another plan is to insert the short end of a very large 
and powerful lever, sometimes SO and 40 feet in length, 
under the stump, as far as possible, tho long end pro¬ 
jecting into the air, at an angle of 45 degrees; to this 
ropes are attached and passed through double pullio3 
affixed to the base of a neighbouring tree : oxen are 
then put to the ropes,* and if the tackle hold, the treu 
must be tom out by the roots. But the general plan 
in Canada, I am informed, is to burn out the stumps, 
and this operation, the softness of the Canadian timber, 
renders very facile. 1 myself, have had some experi¬ 
ence in England, in one of the Hoyal Parks, where a 
number of large elms and oaks were, cut down. In ex¬ 
tracting the stumps I gave the “blasting system a fair 
trial, but on the elms, T am bound to sav, it did not 
succeed, as that timber i? of an exceedingly tough anil 
fibrous character, and 1 also think the stumps were too 
green when the experiment were tried. The plan I 
ultimately adopted there, would be quite inapplicable 
here. I gave two woodmen in the adjoining village 
jxjnnission to extract the stumps for tlie firewood that 
was in them. This they were willing to do when they 
had no regular work in hand, but it was evidently not 
a task that they at all relished, or that they could earn 
any tiling like even English wages at. In America it 
is a common practice when a tree is cut down to strew 
the freshly cut surface with salt. This keeps it con¬ 
stantly wet— it soaks into the fibres and soon rots them 
away, especially with the soft wood that predominates 
there. A similar plan ls adopted in some parts of the 
bush here, I am told, but it is only to cut a small 
hollow in the top of tlie stump, with a hatchet, 
whenever a tree is felled. In this, of course, the rain 
water collects and decay is facilitated. Leading 
from this, an ingenious friend suggests, whether 
some chemical compound could not be discovered 
which should have the power of accelerating tho 
decay of timber with extreme rapidity. I must $ ay 
that I cannot think of any compound that would be 
likely to answer the purpose, and if one could be 
found it would probably no too expenrive for com¬ 
mon application. With regard to the obvious mode 
of digging out the stump? and cutting the main roots 
with an axe, I assume that this is too expensive a 
method to be adop.ed on any large scale, at the pre- 
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sent rate of wages in tho colony ; and in fact, as far 
as I can learn, it is very seldom adopted, Having 
gone through tho various methods with which I am 
acquainted, as being in use in this colony. I am not 
at all surprised that so much interest is felt in the 
subject, for every one of them appears to me to 
involve great trouble and expense. I havo thought 
much on tho matter, and beg to suggest a method 
which I think superior to any that I havo yet hoard 
of being adopted. I propose to extract stumps of 
trees by means of tho hydraulic press ; I am well 
aware that this will damp tho expectations of many 
residents in the interior who are in hope of hearing 
of some magic method applicable to their own cir¬ 
cumstances, and available by their own resources. I 
am sorry I cannot devise a cheap and easy method 
of making every farmer his own stump extractor. 
My idea is, that this is work, that should bo under¬ 
taken by men who will make it their rognlar busi¬ 
ness, and will travel about the, country with their 
machinery and take contracts from the settlers for 
stumping their farms at so much per stump, extract¬ 
ing each one fairly from tho ground by the roots, 
and leaving tho farmer to burn them or remove them 
from the land he wishes to cultivate. I need not I 
am sure, enter into a long explanation with my pre¬ 
sent audience, as to tho enormous power that is 
possessed by Bramah’s Hydraulic Press. It is a fa¬ 
miliar machine in this coIodv, having been used to 
compress bales of wool into a very small compass. 
It may bo seen in operation very frequently at the 
A. S. N. Co’s, work at Fyrmont, where by means of 
tho Hydraulic Press four men are enabled to lift the 
entire hulls of the Steam Ships belonging to that 
Company, when they are placed upon the Patent 
Slip. In fact, by this agenoy, the force of four men 
is sufficient to lift 800 tons. I have made some en¬ 
quiries as to the cost, weight, and portability of a 
press, capable of lifting the largest description of 
stump out of tho earth, or in fact, of exerting a forco 
of 100 tons. I think that tho whole machinery need 
not weigh more than 20 cwt., and that it would not 
cost more than £120. My plan would be—for two 
men to join in partnership, as stumpers, and to fur¬ 
nish themselves with a strong covered cart, on four 
wheels, whioh should carry the machinery of tho 
press and form their lodging too when in the bush at 
work. That fixed in the cart should ho tho pump 
by which the water is forced into tho cylinder, and 
that the ram should be portnbloand dotaobed, having 
a broad bearing to prevent it sinking into the earth. 
An eight inch cylinder would be quite sufficient, and 
a piston with a rise of eighteen inches or two feet. 
They should also possess a long lover of irora 15 to 

20 feet in length, sufficiently strong to bear a weight 
of 50 to SO tons when suspended on bearings 10 feet 
apart. The wood of thi3 count’ y is so very tenacious 
and tpugh that a lever of this strength need not be 
of any very great thickness. Some experiments 
were made only on Saturday last, trotn which it ap¬ 
peared that a piece of black butt timber, 8 inches by 

21 inches, was capable of sustaining the enormous 
weight of 6 tons, when supported on herrings, with 
10 feet interval. The plan 1 propose with machinery 
of this kind would lie to place the lever on the stump 
to which it should be attached by powerful chains, 
passed round four iron pins placed in the sides of 
tho stump in four auger holes, drilled diagonally 
upwards, so that the strain of the chain should come 
equally on the chain and on the stump. The short 
end of the lever being placed upon a solid support, 
about equal height with the stump to be extracted; 
tho head of tho ram should be placed under the long 
end of t he lever. As soon ns tho pump was put in 
motion tho ram would rise with irresistible iorce, 
and would bring the stump up out of the earth with 
all the main roots attached, and no doubt with a 
great deal of the circumjacent earth. The strain 
would be so steady and gradual that I have great 


hopes that the larger roots would not be broken, ami 
that even tho mighty tap root would be forced from 
its deep recesses. If one elevation of tho ram did 
not suffice, the lever could bo supported by a prop, 
while the ram was raised to a greater elevation, ami 
the process repeated till the stump was fairly taken 
out. Tho whole operation need nut occupy ono 
quarter of an hour, and I think there are very few 
Btumpa that would not yield to the first application 
of this enormous power. Tho advantages of this 
plan are—first, tho speed with which it would be 
done; second, the absence of denser; third, tho 
very small expense at which two men could under¬ 
take to clear away a large number of stumps; and 
fourthly, the effectual way in which the troublesome 
roots which lie along the surface may be extracted. 
I should bo glad to hear tho plan discussed, for I am 
bound to say that it is entirely theoretical, for I have 
never heard of stumps being extracted in this man¬ 
ner. Should my plan be deemed a practical one, I 
think it'would be a very lucrative business for two 
working men to engage in. I know there is a great 
demand for the work to bo done, and there are fre¬ 
quently advertisements in the public papers for con¬ 
tractors willing to undertake the stumping of es¬ 
tates. I am happy to be able to state that all tho 
necessary machinery could bo made in the colony, 
quite as well, and I believo nearly, if not quite as 
cheaply, as if imported, for we now possess in this 
city, machinists and iron founders, that many Eng¬ 
lish cities would be proud of having. 

1 havo thus done my host to furnish a remedy for 
avery ereatpublic want, and I only regret that it is 
not ono that in capable of more common application. 
At all events, if this paper does no other good, it 
may direct public attention to the subject, and from 
the discussion that may follow, some more valuable 
suggestion may bo made by persons of practical ex¬ 
perience, which shall facilitate the progress of agri¬ 
culture and thus advance the most important inter¬ 
est in the community. 

I will conclude with a hint to the ornamental gar¬ 
deners, as to a use to which those stumps may bo 
put when they are extracted. It is a common prac¬ 
tice in English gardens to see one of them placed 
upon a lawn upside down upon its cut end and the 
interstices between the roots filled up with 
boards It thus, if tho root is of a nice round shape, 
forms an immense ilower basket of a very handsome 
grotesque form A great quantity of garden mould 
is then spread over the roots, and the whole is 
planted with flowering plants. By this means a 
beautiful bed of flowers, sometimes 15 or 20 feet 
in diameter,is supported jn the air by means of the 
massive cut trunk some three feet above the surface 
of the lawn. 
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Dr. Houston, Messrs. Deane, Webb, and 
about sixty members and their friends. 

The minutes of the last meeting were 
read and confirmed. 

Mr. T. W. Shepherd read a paper in 
explanation of some remarks, which ap¬ 
peared in one of the daily journals respect¬ 
ing a paper Teadbefore this soeiety, at one 
bf its previous meetings, on native plants 
and the Pastoral, Agricultural and Horti¬ 
cultural resources of Australia. 

The President remarked that several 
runs in the colony were unable to support 
the minimum number of cattle, for want of 
water which, might be obtained by means 
bf wells, dams, &e. 

The Hon. Mr. Fitzgerald wished to 
know, if the writer of the paper considered 
the grazing capabilities of the runs inade¬ 
quate to the number of cattle now on them. 

Mr. Silvester thought the last speaker 
was not aware of the circumstances which 
called for the paper, but he would ex¬ 
plain that it was in reply to some obser¬ 
vations which had been made in a previous 
paper of Mr. Shepherd’s; he would further 
remark that if wool was not so profitable 
to the grower as tallow, no doubt it would 
be advisable that the latter article should 
receive more attention from the station- 
holder, and, if here and there, there were 
portions of land which were more suitable 
for growing wheat, let these portions, if re¬ 
quired in the district, be devoted to the 
growth of wheat: it was never for an in¬ 
stant contemplated, to make this a wheat- 
growing country as the last speaker seem¬ 
ed to think, but, at the same time it 
would be an economizing of labor to de¬ 
vote our attention, to those things which 
are imported into the colony at the great¬ 
est expense. 

Mr. T. IV. Shepherd as the writer al¬ 
luded to by Mr. Fitzgerald, explained the 
nature of the former paper, remarking that 
he believed agriculturists must turn their 
attention, to the improvement of the pas¬ 
turage of the colony, if it were wished to 
grow r stock sufficient to supply the in¬ 
creasing demands of the colony. 

Tbe Secretary’ read a paper from Mr. 
Robert Meston, of New England, on the 
advantages of changing seeds, which was 
listened to attentively’ by the members. 

Mr. J. K. Blake read a paper on Aus¬ 
tralian Wines, No. 2. 

In answer to a question from the Pre¬ 
sident, respecting the cost of maintaining 


a vineyard, Sir. Blake, stated that he con¬ 
sidered £20 per acre would he ample for 
this .purpose. 

The President remarked that the bitter 
taste of our wines might arise from the de¬ 
composition of the leaves of the Eucalyptus. 

Mr. T. W. Shepherd considered the bit¬ 
ter taste to be disappearing, and thought 
that it might have been caused by crushing 
the seeds. 

Mr. Silvester was of opinion that the 
climate affected the flavour of the whies. 

Mr. Blake said that the bitter taste was 
liked on the Rhine, and that many of the 
Rhenish wines possessed that flavour. 

It was proposed by Mr. E. K. Silvester, 
and seconded by’ Mr. 11. R. Webb, “ That 
a vote of thanks be presented to the 
writers of the several papers which had been 
read this evening.” 

This resolution, on being put to the 
meeting by the President, was carried by 
acclamation. 

Mr. T. W. Shepherd thanked the meet¬ 
ing as one of the writers of the papers al¬ 
luded to, and urged upon the members the 
desirability of their coming forward, and 
affording the Society the benefit of their 
information. 

A very excellent representation, in wax, 
of Poinsettia Fulcherima was exhibited by 
Mrs. Reading. 

No ballot being demanded, the following 
gentlemen became members of the Society : 

The Hon. J. Macarthur, Camden-Park. 

Alexander Leaver, Esq. 

Richard Harris, Esq., Oakfield. 

J. L. Scarvell, Esq., Clare House. 

R, C. Lethbridge, Esq., Penrith. 

A. Windyer, Esq., Kinross. 

John Windyer, Esq., do. 

James M'Carthy, Esq., Crane Brook. 

Charles Tlirosby Smith, Esq., Wol¬ 
longong. 

Mr. G. De Lange, Lane Cove. 

Mr. Ridley, Rushcutters Bay. 

Rev. Dr. James Fullerton. 

The following notices of papers were 
given for next month 

Mr. Theodore West.—Analysis of the 
soil of the Hunter. 

Mr. T. W. Shepherd.—Native Plants, 
and the Pastoral Agricultural and Horti¬ 
cultural resources of Australia (No. 6.) 

Mr. J. E. Blake.—On Australian Wines 
(No. 3.) 

The next Monthly Meeting will be held 
on Tuesday, August 4. 
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PROCEEDINGS OF T11E AGRICUT.TUItAL 

AND HORTICULTURAL SUCH.TV OF 

new south wares. 

Tbo following pipers were read :—Explanation of 
some remarks which appeared in one of the daily 
papers, respecting a paper read before this Society, 
at one of its previous meetings, on native plants, 
and the Pastoral, Agricultural, and Horticultural 
resources of Australia, by Mr. T. W. Shepherd. 

I regret, that, through unavoidable circumstances 
I have been unable to prepare the paper which I 
promised, for this meeting. Rut would beg your 
attention for a few minutes. 1 desire to t ike you 
hack to a previous paper, (number 4 of the series.) 
iu order to set myself right, in the position I then 
took, respecting the power of Australia to supply 
herself with animal food. This position was, that 
the natural pastures of the country already pro¬ 
duced, under overage circumstances, the maximum 
quantity of beef and mutton that they were capable 
of, and "that unless some means wero devised, and 
employed to render these pastures more productive 
and more permanent, we would at no distant day 
have to import these commodities, or to produce 
them by having recourse to artificial feeding, by 
means of the cultivation of tho soil. This desire 
has been induced, because a writer in the daily 
press has assailed these conclusions, which my en¬ 
quiries and experience had compelled mo to 
arrive at. The writer alluded to. altogether denies 
that this maximum has been reached, on the 
following grounds. That our export of tatlow 
shows that a considerable amount of sheep 
and cattle are still sent to the tallow pot, 
and that because tho general publie will 
not, and do not believe in such a possibility, it 
therefore cannot exist, because ho and the public 
are, and must bo always right in their conclusions. 
To remove the first ground of objection, it is only 
necessary to show, that tho whole export of 
tallow from the country, lias in the face of most 
congenial scasous, dwindled to a very insignificant 
figure; I need not enter upon satisfies to prove 
this, because, I believe, no oho will deny it, 
and it may he therefore assumed as taken for 
granted,—and further, it might be shown that our 
import of tallow in the shape of soap, candles, oil, 
Ac., is somewhere about equal in quantity to our 
export of the raw material, thus proving, that, not 
only has our present supply of beef and mutton, from 
our natural pastures reached that stage, whero it is 
about equal to our homo consumption, but that 
tallow has also gained a similar position, as it must 
of a matter of course do. 1 am of opinion, that out 
of every hundred casks of tallow exported, ninety- 
nine are tho produce of animals slaughtered in 
town and country for human food, and the re¬ 
maining one oither the produce of diseased animals, 
“ killed to save their lives,” or of animals reared in 
remote and out of the way places, from which mar¬ 
kets for live stock aro difficult of access. Besides 
this, we do, even now, import a very considerable 
quantity of animal food, in tho shape of salted beef 
and pork, including bncon, hams, not to say any¬ 
thing of meats preserved fresh. It will, of course, 
he understood, chat all these remarks aro intended 
to apply to Australia as a Whole, and not to any 
particular colony, or part of it. Having now shown 
that the writer’s first ground of objection was 
founded on a fallacy, it appears to’ me, that his 
second is so self-evidently weak, that little need 
bo said in order to demolish it. In the first place 
thero is no proof that the publie as a body have the 
opinion stated, and if it had it could not affect the 
question, because the public generally have had no 
Opportunity of judging, and it is very evident that 
the w riter spoxen of, is labouring under a similar 
disadvantage. Under these circumstances, there¬ 
fore, it is clear, that any opinion or belief formed or 


entertained hy these parties on this suhjectcia hits' 
no weight whatever. 

The only reason I had for putting forward she 
conclusions spoken of, which I have arrived o 
after careful consideration, and ample opportunities 
for forming a correct opinion, was to male more 
apparent the necessity which existed for energetic 
action being at once taken, in order to itnprers 
ami increase the capabilities of our natural pu. 
turca by every means in our power. It never 
occurred to uie that Australil was, or would he, 
physically unable to produce either ariunl or 
vegetable food in sufficient quantities for the sup¬ 
port of her own people, even if these amounted to 
a hundred millions or more; on the contrary, I 
have over and over again put forth the very oppo¬ 
site opinion both in papers read before the memtu-n 
of this Society, and on other occasions, And I am 
still anxious to convince my fellow Australians of 
tho urgency with which their circumstances call 
upon them "to be up and doing, not like our Irani 
of the daily press, persuade them to keep thrir 
minds easy, and trust all to providence. I wn ! 
have one and all put shoulders to the wheel, mid 
fable we are told, Hercules advised the wagjotirr, 
and then, perhaps, providence may smile upon us 
and lend a helping hand. So far from being an 
alarmist, as our savant of tho ‘‘daily'’ would ap¬ 
pear to insinuate, 1 have never yet pointed out . 
defect in our country, without either showing tbit 
tho very defect might prove an advantage, or 
suggesting tho means by which it might be re¬ 
medied. It is a pity that public writers will pro¬ 
fess to teach that which they themselves are 
ignorant of, “if the blind lead the blind both 
shall fall into a ditch,” and critics should always 
remember th> advice of Apelles to the cobbler. 


ON THE ADVANTAGES OF CHANGING 
SEEDS. 

Changes of seeds are founded on most philosophical 
principles. In all places where plants do not grow 
indigenous, and where seeds have been Introduce! 
thero is generally a tendency of degeneration, which 
great care alone'ean prevent. When w heat for instate, 
is sown year after year in the same soil, without much 
attention to the process of dressing, far less of selecting 
such degeneracy descends nearly to the minhnunnf 
grass seeds, rather than enlarges to the maximum sits 
of plump grains, full of gluten anil starchy substance. 

Iu Australia less regard may be paiijto the subject 
of earliness, than perhaps is necessary in Brink. 
Australia is the land of the sun, and it ought therein 
to constitute a part of out agricultural system that ws 
should obtain and assiduously cultivate those varicue 
of wheat particularly ; being the main constituent of 
our daily bread ; which seem best adapted to the vari¬ 
ous Soils aud climates of this great colony. There caa 
he no doubt, however, that changes of seed from a 
warmer climate to a colder soil, growqnicker thus any 
crops repeatedly raised on the same field from like seed; 
and the inverse rule will have an effect of making the 
harvest later. Nav, wheat carried from a poor soil to a 
richer, may so far improve, but seeds conveyed from a 
poor soil to a poorer, will seldom pay the trouble. 
Wheat also raised from old seeds, arrives at maturity 
several days sooner, than if the crop had been grown 
from seeds six months reaped, and then sown. 

Lord Kairnes found that the produce from a judicious 
change exceeded the return from year-old seed, by 
twenty-six per cent. 

By advocating changes of seed, it is not however 
recommended that a farmer should reject bis stock 
in hand, if it give him reasonable satisfaction; any 
more than a grazier ought to put away a good brerd 
of sheep, cattle, or horses, and run the risk of ob¬ 
taining a worse ; for the cereals in this respect bear 
a closer analogy to the animal economy,' than nucj 
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people imagine. If nine-tenth'* of the wheat grow¬ 
ers were naked. “ wh.it kind of wheat no you sow ? 
IVhat kind of replies would they make ? 

In the vast majority of samples commonly us d. 
may be fonnd mixtures of whito and red. and 
crosses, re-crossed beyond mortal discrimination. 
Ono great disadvantage of such a medley, will be 
found in the unequal ripening of crops, and another, 
in the unequal sites of the grains and low quality of 
tho flour. Whether the royal swan white is the 
best adapted fir Austral latitudes is a matter of 
doubtful opinion. It certainly yields well in good 
soils and mild climates, affords good flour with little 
bran, and also plenty of straw, but like all naked 
wheats—whether reds, talavera, or any others, it is 
very suhject to aftaoka of the wheat fly ; Cecidonya 
trilici, already imported, and of tho weevil, curemio 
ffranarius. They are also more subject than some 
others to blight or (and) millduw, for it is difficult to 
make a clear distinction. 

The Egyptian wheat, T. compositum or corn of 
abundance, finds favor with a few farmers. It is 
generally sown in Italy and north Africa. The ear 
is bearded and the rachis branches into three heads. 
This wheat is well adapted for arid lands, for it 
bears draughts surprisingly. The flour however 
seldom ranks AI. Next the T. Spelta or Koman 
triticum is generally sown in the south of Europe 
and is said to grow wild in Sicily. Tho awned kind 
is best suited for Australia, bearing largo grains 
although not numerous, but its straw stalks are al¬ 
most solid. 

The last variety Seems worthy of extended cul¬ 
ture in the colony, and perhaps some public spirited 
gentleman will obtain a few bushels of cloan seeds 
from Sicily, or elsewhere, just for trial. 

But while wo road, write, er talk of wheat’s per¬ 
taining to other Countries, why should not Aus¬ 
tralia possess a variety of its owu, to be yet re¬ 
nowned in story, and also crack breeds of horses, 
sheep, and cattle, as well as men and women, “ be¬ 
yond all Roman fame.” Far from impracticable 
and not at all impossible. Let us at present attend 
to the wheat. Any person who has open eyes can 
discover, in a ripening wheat ttold, some stalks milch 
taller than others, some ears much larger, grains 
plumper, skin thinner, ifce. Mark these; cut them 
down and class by themselves. Having selected 
tho grains of two-thirds the upper portion of ears 
for seed, dibble these in the season, into good clean 
ground, three inches apart, longitudinally ; and six 
inches laterally. They will spring up vigorously 
and tiller numerously. In a dewy morning, detach 
the tillers and plant them out. By tills plan, a few 
grains may bo multiplied in a single season into 
thousands, and tho beauty consists in that tho 
tellered stalks will produce better grains than the 
parent stocks. Herein lies the great improving ad¬ 
vantage ; but stop transplanting in time to allow 
the whole sets sufficient sun and air for maturing 
their ears in season. Next year, the grains may be 
sown thus, broadcast; or dibbled again. The drill 
system economizes seed one-half yet yields full re¬ 
turn per acre. In this manner tho writer and a 
very industrious neighbour are proceeding at pre¬ 
sent, with a few grains of wheat they Consider a 
new variety, if successful, the society may reoeive 
a sample and report, some other day or night, by 
way of illustration,—Mr. Millar raised f>00 plants 
from ono grain in a single season, and 570,840 grains 
as the total produce—a very fair beginning certainly 
in one year. Some careful folks employ part of 
their spare time in culling with the hand all pinmp 
grains from a given quantity. It is an excellent 
plan and was practised long ago. 

Unless the peasant with his annual pain 

Renews his ohoice and culls the largest grain— 

Degenerare tamen, “Vir.” 

The natural climes of wheat lie between the 


2 1 


latitndes of 30 and 00, elevation excepted ; as Hum¬ 
boldt found wheat growing within the tropics at an 
elevation of 1U.OOO feet. In this range, we may 
imagine a prodigious variety of soils and no doubt, 
varieties of wheat may bo found easily and usefully 
adapted by man to local circumstances and climat¬ 
ology, if he industriously applied himself to tho 
profitable undertaking in a rational manner. 

The intrinsic value of wheat greatly depends on 
tho high proportion of its gluten ; and warm 
climates produco this gluten in greater abundance 
than colder countries. Australia therefore ought 
to grow wheat averaging G4 pounds per bnshol, by 
good management. Societies and associations give 
mighty impulses to industry in all its ramifications. 

Air. Collie, at the Illawarra agricultural and 
horticultural Exhibition, 1857, brought forward 
wheat, weighing 78 pounds per bushel. Doubtless 
it was dried and dressed like dantzlo wheat, of 18 

ears seasoning, still tho fact showed, what could 

e dono at Illawarra-snnd if at Illawarra, why not 
on the Hunter, Macleay, and -Macquarie, or else¬ 
where. A proper change of seed means not tho 
crossing of a creek or dividing ridgo to purchase 
his wheat from a neighbour at a couple of shillings 
more money than a man can obtain for his own, 
as both have probably been grown year after year, 
(annis quot annis) on similar soils and both 
nearly equally reduced. 

But a change proper, means, seed from a lime¬ 
stone to a clay, or inversely, from a light sand to a 
heavy loam—from Illawarra to New England— 
from Tasmania to the Bathurst plains—from the 
Leneth to the Nadir, or opposite points.. Any 
farmer of common, no, but with a little uncommon 
diligence—no great feat, might as easily raise tho 
actual worth of his wheat Is. per bushel above his 
neighbour, as a flock-owner by judicious manage¬ 
ment could obtain 6d, per pound more than others 
for his wool; and tho owners and tho country are 
loth bonefitted. 

It is the nutritive qualities contained in food 
which really constitute the intrinsic value. 

With almost a virgin soil, a fine climate and im¬ 
proved machinery; what do wo want except a little 
more skill and a considerably larger share of in¬ 
dustry to bo independent of the world for the staff 
of life 

Adverse seasons will rerisit us, but say, what 
country is not subjected to like dispensations. 

Without hesitation it is asserted, that in by far a 
majority of oases, tho wheats in common use, are 
worn out, or else, ill adapted for tho soils and 
climates of Australia. 

Tho rule is equally applicable in various other 
instances 'Tis the adaptation of stock or vegeta¬ 
tion to the geographical position of a country or 
colony, which constitutes one powerful auxiliary to 
insure success. Tho prime mover ought to be utility. 
The man who increases the stores of his country is 
one of its benefactors and he who adds new pro¬ 
ductions is well entitled to public gratitude. Tho 
agriculturist er horticulturist who takes pains to 
mark tho progress of their crops or plants, who se¬ 
lect the best ears of corn, tho best roots, shoots, 
bulbous grasses, Ac. of tho most utilitarian kind3 
and persevere in this plan, will not only take tho 
sure course to enrich himself, but will perform im¬ 
portant services to the colony. Tho field is exten¬ 
sive, the paths of scientific research almost untrodden. 
Tho harvest is great, but the labourers are few. 

But although wheat is thus chosen as a pertinent 
example, we find many other cereals, gramina, tim¬ 
bers, Ac. all in want of renovation. Many of the 
old bush woods refuse to grow any longer in the 
soil of tiieir family predecessors. Changes na¬ 
turally ensue of forest vegetation, but seldom noticed. 
In America oaks succeed pines, cherry trees, oaks ; 
and so on, alternando et invertendo. The transmu*- 
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titiona of the Australian hush are as yet littlo 
noted, for our history is scarcely besun. Vet the 
extinction of many species of Australian grasses 
cannot pass unnoticed. These have not worn out, 
but they haTe been eaten out. ilaco after race 
have disappeared, and in thiir Btead, poisonous 
solanums, crowfoots, aconites, dropworts, burrs, 
thistles, and an hundred other trashy seeds, infest 
the noil. And man wonders when disease attacks 
his horso or his ox or his cow on the field, what can 
he tho causo. It is a truth, certain as far as 
humanity can discover truth, that, disease and death 
must in general bo referred directly, to tho kind of 
food partaken by man or his subordinate beast. 
The colony undergoes transition with a vengeance, 
and tnen mind it not, until the evil come > rap to 
their own doors, and then, how they bawl, Govern¬ 
ment of course, getting all the blame. The changes 
of grass Bocds suitable for this climate, form a very 
important subject for the Australian Association, to 
havo investigated, and tho means to get them dis¬ 
seminated, when the matter is determined, and the 
seeds obtained. Is another problem fully as difficult 
for solution, Mr. T. W. Shepherd already draws 
attention to this subject; a subject indeed, of deep 
colonial interest. 

Few seeds of the native grasses are manageable. 
I am however collecting specimens, which will be 
laid bye and bye, on the table of your most excellent 
Society. ROBT. MESTON. 


COLONIAL CASKS FOR COLONIAL 
WINE. 

We have groat pleasure in reprinting the 
following valuable paper, which originally 
appeared in the Empire newspaper. If 
ever this country is to become a large wine 
producing district) it must he acknowledged 
that the manufacture of the casks in which 
the wine is to be stored will assume a very 
important aspect, We have made some 
inquiries of practical men in this city, and 
from them we learn that hitherto very 
little success has attended their efforts to 
make casks but of colonial timber. It is 
stated,, that there is a quality in the wood 
which imparts a distinct flavour, and even 
a powerful colour to any liquid that is 
stored in it. Some time since, when horses 
were exported, hence to India, the water 
which was sent out in the colonial casks 
was almost undrinkable. A considerable 
quantity of tallow casks are now made of 
colonial wood called pear-tree, and they 
are found to answer very well. But for 
such a very delicate liquid as wine, we 
have yet to discover a suitable colonial 
timber for the manufacture of the casks. 
It will be found, however, that the elabo¬ 
rate table, and formulae, presented by our 
correspondent have an intrinsic value, con¬ 
sidered apart from the special material of 
which these vessels may be composed, and 
we accordingly present it to our readers. 
We should be, glad to hear that further ex¬ 
periments had been made on bur native 


timbers, with a view to discover a suitable 
wood for this important branch,of industry, 
The high character sustained at tho Paris Etliibihm 
by the vines of New South Wales naturally suggests 
regret that greater attention had not been paid to this’ 
staple product of the colony, all along from its first 
settlement, The vast importance of vine, is a stipb 
export of tho colony, has never yet gained sufficient con¬ 
sideration in influential quarters. The consequence is, 
that its production, all along, has been extreme !v 
limited—the profitless occupation of a few amateurs 
Nor can it.be expected to be otherwise, till the state of 
demand in the market be such that the merchant has 
it in his pover, to hand over readilv to the vinist ade¬ 
quate remuneration in the purchase of his yearly 
vintage. The Hunter River Vincvard Association had 
been eminently instrumental in promoting tho eiten- 
aion of vine culture in the colony, vhen the denhfe- 
ment in tho labour market, consequent on the gold 
discoveries, checked this extension, and even threw 
much vineyard ground out of cultivation. But, after 
the eclat attached to the exhibition of onr vines at 
Paris, 3 reaction may be reckoned on. Besides, there 
has been an extensive failure of tho vine crops of 
Europe ; and not only so, but a failure also of tho vines 
themselves. Disease, it seems, has been extensively 
busy in crippling seriously, if not in destroying en¬ 
tirely, vineyards of long standing and high name” so 
that the European merchant is driven to seek the re¬ 
plenishment of his stock from other quarters. What, 
then, more opportune than tho announcement conveyed 
in the decision of the “ Experts ” of Paris in relation to 
our colonial wine—“that to the European merchant 
New South Wales is the Land of Promise 1 ” 

No doubt, as a consequence, much disappointment 
will be felt, inasmuch as the entire nine produce of the 
colony is a mere bagatello. In order to meet the de¬ 
mand of the world for wine as a marketable commodity 
the.paltry amount of land at present under vine culti¬ 
vation in this colony, would require to he mntirilied 
ten thousand, times, und years, meanwhile must elapse 
before wo can bring to market anything like a dispos¬ 
able supply that shall he at all worth taking into 
account. Nevertheless, iu spite of all the drawbacks 
that have hitherto been, and still are, opposed to tho 
extension of. vine growth in this colony, slender liesiu- 
tion needs bo felt in predicting that wine mint, ere Ion-, 
become a staple production of primary importance. ° 
In anticipation of this stato of things it does not seem 
unimportant to suggest the_ propriety of meanwhile 
endeavouring to get all colonial wine-casks constructed 
on some scale of admeasurement that shall be far less 
objectionable than that odd medley of capacities which; 
in the wine trade, is now imported from Europe. The 
ankers, lialf-ankers, quarter-casks, firkins, barreh, 
hogsheads, puncheons, pipes, butts, and funs, thenas 
imported—varying most awkwardly and incommensur- 
ably, as they do in their contents—are moreover found 
experimentally to bo mere approximations to the mea¬ 
sures intended to he indicated by their heterogeneous 
names. Besides, even if they were accurate measure, 
in imperial gallons, of the contents designated bp the 
names of tho above specified casks, these measures 
themselves are extremely inconvenient. Destined, 
therefore, as we evidently are, as colonists, to be in tho 
course of time largo exporters of wine, it would consti¬ 
tute one mode of stamping distinction on our exports, 
were we agreed to export only in casks constructed 
on a scale of admeasurement originating with ourselves; 
which should, at tho same time, excel in convenience 
the range of admeasurement at present in use Besides 
the greater convenience that would thus he introduced 
into onr mercantile transactions in the wine trade, the 
peculiarity of our measurements would lie associated 
with the peculiar character of our vines. New Seat!; 
Wales casks would furnish a recognisable token of the 
presence of New South Wales mines. - ■ 

Thus thinking, I have ventured to solicit attention! 
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on the part of wine merchants and wine coopers, to the 
following details in aid of the right construction of 
casks having their contents ranging according to a 
decimal scale of admeasurement; becauso the general 
adoption by the wine trade of casks so constructed 
would greatly promote the convenience and otherwise 
advance the interests of the colonial winist. 

In the annexe*! sectional diagram of a cask, let 
- A he the centre of bung-hole, 

AE, or d, the diagonal, 

CD, or Z, the length, 

AB, or A, the biing-diameter. 


A. 



GE, or h , the head-diameter, 

AF ^(6-j-A)=S i.e. half thosurn of bung and head 
diameters, 

and AF,=J£= half the length. 

Let, moreover, the letter <7 represent the contents of 
a cask in imperial gallons ; then, premising that a cask 
containing 144 imperial gallons has been found to have 
a diagonal of 40 inches, and that the contents of casks 
vary as the cubes of their diagonals, tho following for¬ 
mula?, with die aid of the above symbols, are easily 
deducible, viz.;— 

Log. g= 3 log rf—( 2.647818 )g= log. (Z24-S2)— 
(3.550908) 

Log. J=1'3 log. (7-4-0.882606=4 log. ( Z24-s2)— 
(0.301030) 

Log- Mr | log. (2d+s)4-log. (2 d-a) | 

Log. i=4 j log. (2d-(-l)+log. (2 d-l) J 

"Where it is evident that d being constant, Z and 6* 
may vary, and that d, l. and s being constant, b and h 
may vary. Hence d and Z being constant, the shape of 
the cask will depend on the ratio between the Bung 
and Head Diameters. 

From these formula?, I have calculated the following 
Tabic of Admeasurement for casks of given capacities; 
and of three different shapes—which will be found, by 
the working cooper, of easy application to the construc¬ 
tion of casks suc,h as the preceding observations are in¬ 
tended to recommend, 

HENRY CARMICHAEL. 


Table giving the admeasurement of three descriptions of Cask3, having Capacities from 1 to 1000 Imperial 
Gallons, when the ratio of the length of tho Cask to the Sum of tho Head and Bung Diameters is that of 
three to four; or l: s :: 3: 4, 



I 

Length (Z) 
in inches. 

M <*. 

Head Diameter, in inches (A). 

Bung Diameter (6) in inches. 

Contents in 
Imperial 
Gallons. 
(S') 

’Diagonal (a 
in inches. 

8 _ 

d= S 4 °<7 

When b=d 

*-4 l- 

When 
h:b:: 7:9 

m t v- 

When 
h-b:: 3:4 
h=11 

. When b=d 

When 

h:b:: 7:9 

When 

A : 6. s: 3:4 
b-ih. 

i 

7.6315 

9.1578 

4.578 

5.3420 

5.233 

7.6315 

G.8684 

6.977 

2 

9.615 

11.520 

5.760 

6.730 

G.583 

9.015 

8.654 


3 

1 11.006 

13.207 

6.603 

7-704 

7.547 

11.006 

9.906 

10.062 

4 

12.111 

14.533 

7.200 

8.477 

8.304 

12.111 

10.900 

11.071 

5 

13.049 

15.659 

7.829 

9.134 

8.350 

13.049 

11.745 

11.933 

10 

16-441 

19.723 

9.864 

11.508 

11.273 

16.441 

14.797 

15.031 

15 

18.820 

22.584 

11.292 

13.174 

12.905 

18.820 

16.938 

17-207 

20 

20.715 

24.858 

12.429 

14.500 

14.204 

20.715 

18.644 

18.939 

25 

22.314 

26.776 

13.388 

15.619 

15.301 

22.314 

20.083 

20401 

30 

23,712 

28.454 

14.227 

16.598 

16.259 

23.712 

21.341 

21.679 

40 

26.100 

31.320 

15.660 

18.270 

17.897 

2G.100 

23.490 

23.862 

50 

28.114 

33.736 

16.868 

19.079 

19.278 

28.114 

25.303 

25.704 

60 

29.876 

35.851 

17.925 

20.913 

20.-186 

29.876 

26.889 

27.315 

70 

31.451 

37.741 

18.870 

22.015 

21,566 

31.451 

28.306 

28.755 

80 

32.881 

39.457 

19.728 

23.0)7 

22.547 

32.881 

29.593 

30.062 

90 

34.200 

41.040 

20.520 

23.940 

23.451 

34.200 

30.780 

31.270 

100 

35.422 

42.506 

21.253 

24.795 

24.289 

35.422 

31.880 

32.3,85 

125 

38.157 

45.788 

22.894 

26.710 

20.164 

38.157 

34.342 

34.886 

144 

40.000 

48.000 

24.000 

2S.OOO 

27.428 

40.000 

36.000 

36.571 

150 

40.650 

48.780 

24.390 

28.455 

27.874 

40.650 

36.585 

37.166 

175 

42.686 

51.223 

26.611 

29.880 

29.270 

42.686 

38.418 

39.027 

200 

44.040 

53.508 

26.784 

81.248 

30.611 

44.640 

40.176 

40.813 

250 

48.075 

67.690 

28,845 

33.652 

32.065 

48.075 

43.268 

43.955 

300 

51.087 

61.304 

30.652 

35.701 

35.031 

51.087 

45.979 

46.708 

400 

56.230 

67.476 

33.738 

39.361 

38.558 

56.230 

50.607 

51.410 

600 

60.570 

72.684 

36.342 

•12.399 

41.534 

G0.570 

54.513 

55378 

600 

64,360 

77.232 

38.610 

45.052 

44,133 

64.360 

57.924 

58.843 

700 

67.750 

81.312 

40.606 

47.432 

40.464 

67.700 

£0.984 

61.952 

800 

70.844 

85.013 

42.506 

49.590 

48.578 

70.844 

G3.7CO 

(4.772 

900 

73.680 

88.416 

44.208 

51,576 

50.52-1 

73.680 

66.312 

67.361 

1000 

76.320 

91.584 

45.792 

53.424 

53.334 

76.320 

6S.6S8 

69.778 
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CHEMISTRY IN THE WINE 
CELLAR. 

By Frederick Mnspratt, Esq., F.C.S,L, 

The following valuable paper was read 
at. the annual meeting of the Hunter River 
Vineyard Association, in the year 1856 : 

I take advantage of tbe opportunity to diffuse infor¬ 
mation not accessible to all, winch may prove useful to 
my fellow viffnerons. I am in perfect accord withjihy 
preceptor, Baron Liebig, when he asserts tliat mere em¬ 
piricism can never enable any one to excel in presell¬ 
ing an industrial product acceptable to the consumer, 
and profitable to the maker. Mv object shall .be to 
bring to our aid the truths and researches of science. 
I am much indebted to the works of Baron Yon Babo, 
who is known in Enrope as one of tbe most successful 
wine producers. Tile German wine maker lias difficul¬ 
ties to contend with, which need not he feared in this 
'country; and here the sudden changes of climate and 
intense heats cause evils which I will iiiveStigatb more' 
thoroughly. 

Cellar mahagetneiit requires much more Study than 
Is generally supposed. The isles of Greece, Italy, 
Spain, &c., possess quite as fine a climate as this, and 
in some respects more favorable to thb growth bf the 
wine, but when left to the manipulations of the ignorant 
iarw'cis of tin* interior, what do they produce ? The 
table wine of Madrid tastes of tar, that of Iluesca of 
ink, the wine of Lanarka is resinous, and several country 
wines are glutinous. 

All these evils may he remedied or avoided by pfo* 

er care, and a knowledge of the discoveries which 

ave been made in chemistry during the last few years, 
Causing the wines of Europe to be more generally 
palatable. 

The production and stability of all organic substances 
depend on the affinities of four elements—oxygen, hy¬ 
drogen, nitrogen, and carbon. Three of these, when 
uncombined with other substances, are gaseous, and 
invisible; the fourth, when pure, is a solid, but when 
‘combined with others assumes the form of a gas. 

This ready capability of changing their proportions 
and this volatility, facilitate the absorption and distri¬ 
bution which is perpetually taking place, and the elimi¬ 
nation in the form of gas, of whatever may not have 
been required in the formation of the plant. All life, 
whether vegetable or animal, depends on the constant 
transition of the substances of which it consists. If this 
is any way interrupted, eraraacausis sets in. 

Though' these elements form the principal basis of all 
existence, they must he supported by less volatile sub¬ 
stances, of which the proportion required for the con¬ 
tinuance of organic life is much smaller, yet most 
necessary. These arc silica* alumina, lime, magnesia, 
potash, soda, iron, manganese, sulphur, and phosphorus. 

These substances unite in every organic form, bnt 
they cannot of themselves blend so as to attain the object 
of the organism. It is the vital power of each organic 
being, which as it were acts as architect, in merging 
into form the necessary substances. It is on the vital 
power of each single element, that the form it shall as¬ 
sume depends, for entirely different substances may be 
produced by the same materials. 

The elements obey, more or less, the genera] chemical 
laws, but there are some undisturbed by the vital power 
in the organism, that are not so prominent, and to a cer¬ 
tain extent appear to he debarred from performing their 
higher functions; it is only in the growth that the action 
of such elements commences, and this is different in the 
various species, producing compounds containing the 
elements in different proportions. All contribute, how¬ 
ever, to the development and preservation of the perfect 
plant. 

With regard to their influence over the animal king¬ 


dom, the basis of the nourishing powers of plants depends 
on these elements. The more highly organized animals 
do not take their nourishment directly from the 
nous plants. They live on that which the plants have 
amalgamated by artificial aid from the earth and tho 
atmosphere, and when we take animal food the source 
is still indirect. In the vine the wood, foliage, branches, 
blossoms, and fruit are formed from nearly the samo 
elements: the grapes, until they are parted from the 
stalk, partake of its life ; in this state there is no ad¬ 
mixture. After separation their naturo changes; 
sacchai-ine matter, glycocoll, tanin, &c., become pro¬ 
minent; the substances are now subject to atmospheric 
influence; the separation arid decomposition of elements 
commence of themselves, and form alcohol, yeast, &c., 
or pass into tlu» atmosphere as carbonic acid. This is 
the process of fermentation, where tho quantity of water 
present must regulate the kind of decomposition which 
will ensue. 

It would be ont of place iu communications which 
do not profess to enter into the minutim required in a 
hand-book< _to dilate on the fermenting process, or to de¬ 
tail the actions of the nitrogen which is contained in the 
yeasty or albumino-gl utinons substances, and the conse¬ 
quent formation of various atnmoniacal compounds. 
The products are alcohol; carbonic acid gas, part ot’ 
which remains iij the solution, arid imparts tho prickly 
taste to young .wines; lactic acid, formerly considered 
to be acetic acid, arid similar id composition to sugar; 
acetic acid, produced by tlia action of oxygen on alcohol 
at a high temperature; different odorous volatile sub¬ 
stances, partly ethereal, partly similar to volatile oils; 
veast, the .residue of the azotic substances which excited 
fermentation, hut nt)t to bo confounded with any excess 
of ferment there might be ; ammonia, formed from the 
azote of the ferment, uniting with the hydrogen which 
becomes free during the decomposition of the water— 
this unites with malic or other acids. 

Of non-azotic substances of tho grapes, contained in 
the cellular tissues, there are dextrine, starch, sugar, 
peotine, pectic acid; and extractive substances, which 
play an important pdii, as in then! are contained tlw 
elements of bouquet, colouring matter, and vegetable 
acids, the most important of which are tartaric, citric, 
malic, tannic, and gallic acids. 

Of azotic substances, them are glycocoll, albumino- 
glutinous substances, &c: 

Of inorganic substances, thero occur hydrochloric, 
phosphoric, and sulphuric acids, alumhia combined with 
tartaric acid, potash, magnesia, iron, arid traces of pe¬ 
roxide of manganese. 

The proportion in which these different ingredients 
stand towards each other is highly varied, ahd depends 
principally on the nature of the season in which tha 
grapes have matured. 

I have found this ydrir that the sugar in the must 
ranged from 22 to 28 per cent. This wide range is ow¬ 
ing to my having had grapes from four vineyards, oa 
perfectly different soils : t need not describe them mom 
fully, as they have been thoroughly amplified in pre¬ 
vious accounts of the proceedings bf this society. The 
highest number refers to the grapes from the Irrawan; 
vineyard, the lowest to those from the vineyard on the 
"Williams river, that were planted by Mr. King. I also 
hail some grapes from the Tureela vineyard, which 
muBted equal to the highest, but its mean was 28 per 
cent, glucose or grape sugar. The deduction, by calcu¬ 
lating the specific gravities, is, that the wine produced 
will range from 14 to 21 per cent. alcohol. ^ 

The mucous, &c., amounts, riccording to Yalz’s inves¬ 
tigations in Europe, to three per cent; but, owing to 
the difficulty in getting suitable simple apparatus here, 
to discover the mean content, I have not been able to 
arrive at accurate conclusions; but I would imagine the 
average to be higher here, as the mineral and vegetable 
salts, which average three per cent, in Germany, indi¬ 
cate in this country five per cent, and upwards; the rest 
is water. 

It is only some two months after the vintage, when 
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flic fermentation is insensible, and the excess of chloro¬ 
phyll, unctuous, and resinous matters have been re¬ 
moved, that the practised person will begin to have a 
foretaste of what will afterwards he developed. Time 
is then required for the ripening, but there is a period 
at which all wines, if left to themselves, deteriorate ; 
the spirit disappears or is decomposed, the resinous mat¬ 
ters becomes prominent, and impart their flavours. A 
young powerful wine, being. richer in alcohol, is move 
intoxicating; but where this lias merged into etlior, an 
older wine is more exhiiirating. 

Xu a perfect wine, neither, the sugar, the alcohol, nor 
the acid should ho in excess, but always maintain a cer¬ 
tain proportion towards each other. In unctuous wines 
tlie dextrine hv degrees merges into sugar. With these 
there are flavours, the cenanthic, the aromatic, the bou¬ 
quet, which differs in its ingredients from the aromatic 
taste, the sharp, and the varnish flavour, lu hot countries 
the sugar predominates, and as the gluten ;s net propor¬ 
tionate, it often happens that the wines do not yield so 
much bouquet, though the aromatic.flavour and perfume 1 
may be very prominent. The basis of the most cele¬ 
brated vinous flavours, is the most perfect development 
of the cenanthic ether, which is produced during the 
fermentation by a combination of irnanihie acid and 
alcohol. Foreign matters interfere with the forinatiou 
of this aether in a pure state. Some bouquets may be 
produced by an alter decomposition of the extractive 
Substances with ammonia, or with some of the others. 

It is possible bv a rational treatment to ennoble al¬ 
most all wines, without having recourse to sophistica¬ 
tion. All seasons not being alike, the wine-maker 
ought to understand these matters,. b>* studying the re¬ 
quirements of the plant in the vineyard, by knowing 
how to concentrate when there is too great an excess of 
water, or by the addition of certain ingredients which, 
under favourable circumstances, would be naturally 
contained in the plant. _ i . . 

Tlie increased proportion of sugar is not coincident 
with a diminution of acid. Really unripe grapes can 
therefore never make a wine, In Europe there maybe 
seasons when tlie wine-makers would obtain a wine- 
more capable of developing a.bouquet, by gathering the 
grapes at a certain point of ripeness when all would be 
alike; but in a country such as this, where the i.ivs of 
the sun act with such power, tlie outer grapes might be 
in the state required, while the inner ones would be per¬ 
fectly green, and totally unfit for any wine-making pp r- 
iose" "it is, therefore, necessary to delay the gathering 
onger than is usually done in tWs country' to produce 
a fair wine. If allowed to proceed to an eratnaeausis, 
and if not disturbed or acidulated by rain, then is the 
greatest amount of saccharine matter obtained, which is 
generally developed from the cellular tissues and the 
dextrine. 

It would be superfluous at present to enumerate the 
various treatments of the vine, as in this country they 
could not be acted upon while wages are so excessive. 

The stalks contain rations substances, which, when 
mixed with the must, will injure the wine; on the 
other hand they contain gallic acid, which serves to pre¬ 
cipitate the glutinous matter. The fermentation is also 
stronger and"more regular if the stalks are mixed with 
the pressed berries, which is explained by the particles 
which excite fermentation being more diffused. In red 
wine the tannin affects the taste considerably, either in 
itself, or owing to an ether formed from it; it bus also 
the advantage "of acting as an astringent, and strengthens 
the body against the relaxing heat of the sun. This is 
the cause of the expression that such wines have a cool¬ 
ing effect. If the must cannot be immediately' pressed, 
it is well to separate the stalks, as too long a 'decompo¬ 
sition of them tends to give a woody flavour. 

The time when the must ought to be separated from 
the murk is of great importance, and depends on the 
kind of wine to be produced. With red wine the mtirk 
ought to remain with the must till the alcohol is deve¬ 
loped by fermentation, and is in a state to effect the ex¬ 
traction of the colouring matter. With luscious wines 


the must ought to remain longer in contact with the 
stalks, as the gallic acid serves the more completely to 
precipitate tlie glycoeoil and gluten. The development 
of bouquet does not depend on the skins and stalks. 

To those who might wish to make some determina-' 
tions, a few directions will prove useful ; and as there 
are many anomalies as yet unexplained about the wanes' 
of Australia, I propose during the next year to institute 
a series of analyses, from which I doubt not much that' 
is still uncertain will be explained. It is by the aid of 
chemistry alone that this branch of industry will be 
brought to perfection—that science which has of late 
years advanced so greatly all arts, manufactures, and 
professions—tlie evidences of which are so palpable 
that it would be useles for me to enumerate them. 

The free acid is determined by' acetate of lead. Con¬ 
centrate the must to about a third, and treat with abso¬ 
lute alcohol, the albuinino-glutinous substances remain 
insoluble. . 

As nature, in particularly favourable seasons aids in 
* the transposition of a middling .wine into one of greater 
body, of a poor trine into one of better Quality, so may 
the wine-maker improve the quality by separating ex¬ 
cessive acid, or water, as also by the addition of certain 
ingredients homogeneous with tlie grapes, and bring the' 
wine of a poor year nearer to that of a better one. 

There are throe ingredients of the wine, the proportions' 
of whicli in the must will affect its quality'. These are 
glucose or grape sugar, alcohol, and acid.. It can never 
be considered as a sophistication of the wine, when the 
must is enriched with substances which are the same as 
the materials in the grape, mid when it depends on the 
chance of the weather their being present in more or 
less quantity in tlie grape itself. The must may be made 
more saccharine by using gypsum, to free it from water- 
dr adding starch sugar, wlncli is of the samo composi¬ 
tion as grape sugar. Alcohol may also be added before 
fermentation, but.it stavs the process, and though gene¬ 
rally used in Spain and Portugal, is not to bo recom¬ 
mended where one seeks to retain delicacy of flavour. 
An excess of acid may bo removed by neutralising with 
lime, or by removing the murk quickly* and skimming 
off'the mucous matters as rapidly*.as possible, as the 
vegetal acids are generally in combination with it. A 
little observation will show the winemaker how this is* 
to be effected. Formerly oxide of lead was used, but 
the resulting lead compound was poisonous, and the' 
method njost reprehensible, 

It is of importance to separate the mucous as early 
as possible after the insensible fermentation has set in,- 
as it is the mother of many diseases. This is effected 
by frequent rackings. Even excessive sulphuring at 
tliis stage will not injure the wine, as it is pvecipi-. 
tated with the gluten, and it is the best, preventive of 
mnstiness, whicli is very general, especially with red 
wines. These rackings are complete, and the object 
effected, when the red wine will stand some time an a 
glass without inspissating, or when a white wine does 
not assume an iron red colour under tlie samo circum¬ 
stances. 

No old wine ought to be sulphured, as it contains no 
precipitant. In such cases nutmegs are burnt inyasks, 
as they contain an ethereal oil which has a similar 
effect, hut care must be taken to prevent flavour being 
imparted to the wine. Younger wines required for im¬ 
mediate use must also not be’ sulphured, as it causes’ 
headache and injures tlie health. 

At an early period an attentive observer will riotice a 
taste more or less resembling coffee, which indicates the 
bouquet into which it will afterwards merge; there is 
also often a bitter taste perceptible,- whicli demonstrates 
the presence of a citrate or salt of magnesia. After 
clearing, the alcohol gradually combines with different 
acids, and the various ethers result. The hy'drous in¬ 
gredients, with the aid of carbon and oxygen, merge 
into resinons matters, and often portions of the saccha¬ 
rine matters change into lactic acid. 

With light wines that age quickly, and will not 
keep, it is" advisable to burn some spirit in a cask pre- 
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vious to filling with such wine, as by this means the 
blending is morn intimate. 

Harshness in nine proceed* from tannin being in ex¬ 
cess. Isinglass, or white of eggs serves bv degrees to 
precipitate this; but if allowed time to 'mellow pro- 
perlv, the glutinous substances in the wine itself will 
effect the samo object. 

In had seasons a wino may be formed in-which acid 
predominates, at the same time rich in alcoliol With 
long rest tin's may become very good, as the bitartaratc 
of potash settles by degrees, alter the excessive acid has 
formed ethers, which improve the flavour. If one wishes 
to hasten the separation of trie excess of. tartaric acid, 
tartarato or carbonate of potash may with judicious 
management be applied. 

.If a wine gets sticky and inspissated, arid will hot 
yield to the ordinary mode of clarifying, this proceeds 
from an excess of glycocoll, and a deficiency of gallic 
acid. In this case suspend for some days in the wine a 
bag of gall nuts, till a test with percliloride of iron in¬ 
dicates the attainment of the object. Rack, and it will 
clarify with isinglass. If obstinate, the operation must 
be repeated _ When wine becomes clammy, and oily, 
which is owing to an excess of gluten, and a deficiency 
of alcohol and acid, dissolve twelve ounces of bitartrate 
of potash, and the same of sugar, in a mulled wine; nut 
this into an empty cask diffuse it, and fill with the wine 
to bo operated upon; if not effectual, when repeated, 
add an equal quantity of salt, and about four ounces of 
the ashes of the vine stalks. 

It is well known how wine becomes vinegar, but there 
are cases frequent in this country where every precau¬ 
tion has been taken to preclude the access of air, where 
the wine assumes a certain tart taste owing to the con¬ 
version of sugar into lactic acid. To test this, saturate 
a sample of the wine with carbonate of magnesia, and 
allow it to rest two days. If the taste of the superna- 
tent liquor is bitter, it is owing to the presence of acetic 
acid; if not, there is lactic acid present; in the latter 
case the. wine itself may be treated with carbonate of 
magnesia. Frequent racking and good cellars will pre¬ 
vent this evil. 

If wine be not too far gone,, the acetic acid maybe 
neutralised by oyster shells, and triturating with isin¬ 
glass ; but if this is not done with care and" knowledge, 
the wipe is apt-to get a flat taste. 

When casks have not been well scalded, and after¬ 
wards rinsed out with cold water, the wine has a pecu¬ 
liar disagreeable flavour of wood. With age in bottle 
this will disappear, or it may be removed by several 
rackiugs into sulplmred casks' and clarifying’ If the 
wine assumes a smoky or burnt taste, it 'should be 
mixed with some sweet must, and subjected to renewed 
fermentations. 

Clarifying is. a most important operation in the ma¬ 
nagement of wine, as a great advantage is gained bv a 
proper application of it, but from a want of knowledge 
mjnry may result. Ill-judged applications of the cla¬ 
rifier is probably the cause of the impression that clari¬ 
fying weakens a vyine, while it has quite a contrary 
effect; a well clarified wine first developes the aroma 
and bouquet, when the taste is no longer acted upon and 
weakened by mucous. 

Clarifying has different objects. With perfected wines 
it separates any remaining gluten, and extractive mat¬ 
ter, inspissate the wino after bottling. It precipitates 
the excessive acid from rough wines, " In diseased wines 
it separates those substances which have caused the de¬ 
fect; Badly coloured wines may recover their proper 
colouring if well clarified. 

The : winemaker must use his own judgment as to the 
quantity of the clarifier he ought to apply, apportioning 
it according to the nature of the wine lie is operating 
upon. Clarifying by .mechanical means, is simply fil- 
tering. Chemically, isinglass is the simplest and best 
clarifier; it coagulates readily in the wine, leaves no 
taste, and is preferable to milk, because it does not 
vveaken the wine. The tantic acid unites with the pure 
glue, forms an insoluble compound heavier than the 


wine, which, in fmelv divided particles, acts as a ret, 
and in descending draws down with it the glycocoll, ci- 
tractive matter, &c. If the isinglass finds no tannic 
and gallic acids, it is ineffectual, and the want must be 
supplied by gall nuts, or adding some of the pressed 
wino. 

In the purest wine there is some mucous, but it issolti- 
hie ; its presence is indicated by inspissation when tested 
With perchloridc of iron. 

The difference betw'ecn sophistication and improve¬ 
ment in a wine consists in this:—A wine mav be i m . 
roved by correcting any misprdpoftion in the must 
oforc fermentation, by adding vegetal substances con¬ 
taining the requisite ingredients, but substances cut 
subjected to fermentatiou do not properly merge into 
the wine. 

. Wines are sophisticated with iris root, elder bloesons, 
lime blossoms, citron, orange peels, bitter almond 
skins of ripe quinces, black currant, tincture of cher¬ 
ries and plums. Alum is sometimes used, to give tie 
uninitiated an idea that there is body in the wine, te- 
cause it lias a shrivelling up effect, but a judge an 
easily tell if it be present. 

The results of numerous observations in Europe have 
proved that tlvo earlier the blossoming of the vino tLv 
better the quality of the product. This question might 
with advantage bo inserted with others in the society's 
papers.. , . 

As different musts have varied constituents, it is eiw 
to understand wfy the winemaker should use his own 
judgment in mixing them, instead of keeping thonust 
of any particular grape by itself; also why the pressed 
wine should be kept separate from the (filter wine, aj 
how they should be mixed at discretion, according to 
the requirements of the winemaker. A reference to thi 
different chemical combinations and decompositions I 
have describe! will explain this. 

To enable a wine to develop its beauties with age,snd 
to attain that perfection which w e all recognise when tre 
meet with it, there must be cool cellars—caves if pos¬ 
sible. It .must never be let alone for any length of 
time, and if a little newer wino be added at’ intervals j 
the elimination of, tile others will be more complete: 
the omautliic ether, which heightens the vinous flavour i 
the batyric ether! which in sherry gives the peculiar 
bouquet; dr the acetic itlrer of the’chjrots; the acetaM 
of amylls of maiiy of the, French white wines; saJ 
several other compounds, which it would serve no pur¬ 
pose to enumerate. It .is absolutely necessary tint s 
person should have, well-seasoned casks, which will dpt 
absorb the elements of those flavours, aromas, aid 
bouquets. 

PRODUCTION OF SILK. 

Believing that Australia is destined at 
no very distant day to become a large silk 
producing country, we purpose to give a 
series of papers on the cultivation of this 
valuable article. A correspondent, resid¬ 
ing in the interior, who has paid much at¬ 
tention to the subject, and who already has 
commenced to rear the silk worm on a 
large scale, promises us the result of his 
experience. The following paper, which 
contains much useful information, is ex¬ 
tracted from the Journal of the Society of 
Arts of February, 1857. We may also 
mention that silk is now imported into 
England from China and India in cocoons 
and reeled by machinery at home. The 
Colonial difficulty of labour for reeling 
may thus be obviated. 
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pN EXPERIMENTS WITH SILKWORMS WITH 
A VIEW TO IMPROVE THE PRESENT SILK 
YIELDINGS OF BENGAL. 

By F. Bashford, of Surdaii, East Indies. 

I have devoted ray attention to silk reeling in Bengal 
for nearly twenty years, and JjavVlaboured hard to pro¬ 
duce a thread as fine, as perfect in the reel, and as well 
suited for manufacturing purposes in Europe, as French 
and Italian silk. I have succeeded so far as to merit 
the Medal of the Society'of Arts, for my comparatively 
superior quality'over other Bcngals, none for many years 
past approaching Surd ah (J. and R. W. Mark) by 
several shillings per pound in value. My reel has con¬ 
siderably surjmssed China, and como up very (dose in 
the finer sizes to middling Italian in jts various appli¬ 
ances and value, as a reference to any price current or 
manufacturer in England or Lyons will corroborate; 
still I find that I am far behind the finest siy.es of both 
France and Italy, ahd with a view to approach more 
nearly to them 1 have imported eggs of the finest cocoons 
reared in both countries, with a view to engraft them 
upon the different species of worms indigenous or at 
present common in Bengal, and 1 received also a large 
.quantity of the best China eggs with the same view, as 
the cocoons of that country are also sunorior to all wo 
jhave in Bengal, although their silk is inferior. 

1 am desirous to givo : the result of my exertions to 
the public, as it may be a gpido to others ; and the giv¬ 
ing myself this flattering introduction is to show that 
the experiments have been made by a practical man, 
who has charge of forty filatures, working 4,500 basins, 
and therefore interested in the favourable results of 
such experiments, and in any good that may accrue from 
dhe publicity of these remarks. 

To enable my readers to understand the subject tho¬ 
roughly, I will commence by mentioning that all our 
worms in Bengal for filature silk give us several crops 
of cocoons during the year, except a solitary species of 
annual, origin unknown, and rapidly becoming cx- 
‘tinct. 

The chief worm is what is called the dcssie, or, as 
4he word implies, country,—anti I therefore conclude it 
to bo aboriginal or indigenous; it supplies nearly all 
the cocoons of the large November bund, or cold wea¬ 
ther crop of Bengal, and yields the finest silk ; the 
cocoons are small, and it is therefore sometimes called 
,the chota poloo, or small worm in some districts : the 
produce of the best quality may he taken at about 
10,500 cocoons to tbo pound of silk ; this worm thrives 
-best in the cold weather, and the cocoons are better then 
.than the after crops, hut it continues more or less in the 
different districts throughout the year r the period from 
'the hatching of the egg till the completion of the cocoon 
.of this worm is about thirty-six days in the cold wea¬ 
ther, but much less as the heat- increases. 

The next species of importance, is the madrassie ; the 
native meaning of the word is seaborn, and I therefore 
conclude this to be an important species; it is some¬ 
times called nystree i it is produced throughout the 
year, but thrives much the best in the hot weather, from 
"March to September, is remarkably hardy, and easily 
and economically reared; from tins species wo derive 
in the March and rainy bunds a very large supply of 
cocoons; the produce is comparatively better than that 
of the dessie, about 10.000 of the best cocoons being re¬ 
quired to produce one pound of silk, but the fibre is 
neither quite so strong, nor the colour so bright, though 
: it nevertheless produces a very good thread if carefully 
reeled; these worms pass through their stages so ra¬ 
pidly, that from the time of hatching to the completion 
of the cocoon -is frequently not over 25 days, Thus, 
you see, two distinct species of cocoons are providen¬ 
tially arranged for our different seasons, 

The next is the boro polo, or in English—large worm. 
This is an annual, and I cannot trace its origin ; it 
existed when the East India Company first imported 
Italian eggs, all of which soon failed. The boro polo is 


now chiefly found in the Radnatroro district, and from 
this worm they get much of their March bund ; but it 
is failing fast; it used to exist in other districts, and tho 
silk from it was very beautiful, and the produce nearly 
double that of other cocoons, hut from frequent failures, 
irregular hatching, and greater expense in reariug, and 
being an annual worm oulv, the natives have taken a 
dislike to it, And I fear it wil l soon be as scarce in Rad- 
nagore as it now is in other districts ; they have another 
species of worm in lladnagore, called the China, hut 
how it acquired that name I do not know, as in China 
their worms arc annuals, and this is not; the cocoon is 
certainly unlike in shape and very inferior to the China, 
and even inferior to our dessie and madrassie. I havo 
now described the best species of our Bengal silkworms, 
and I have shown that it requires 10,000 of our best 
cocoons to nroduce me one pound of good silk; in 
France 2,500 cocoons produce the same quantity of silk. 

This disparity in produce between the Bengal and 
European cocoons must for ably strike every reader of 
this paper, and tho natural suggestion will be, that if 
Bengal could produce cocoons equal to French and Ita¬ 
lian, the quantity of worms they now rear would nearly 
supply the whole of Europe with silk. 

Actuated by a desire to improve our cocoons, and 
seeing no reason to doubt the possibility of it, in a 
country so beautifully supplied -with mulberry and every 
convenience for rearing worms as this is, I imported a 
large quantity of the best French, Italian, and China 
eggs to engraft upon the different puny species of our 
Bengal monthlv race. 

1 had no desire to introduce an annual, as this is a 
worm only intended hv nature for cold climates, where 
thero is but one crop of mulberry in the year; here, wo 
no sooner cut down our bush mulberry, than it springs 
up again, and in five of six weeks we have a second lux¬ 
urious crop ; in a country, therefore, so bountifully and 
continually supplied with mulberry, an annual worm 
(which at best is always irregular) is not required, and 
would not be encouraged by the natives. 

I imported the annual eggs merely for one crop of 
cocoons that I might have the moths to couple and cross 
upon our Bengal monthly race, and give new strength 
and vigour to that. I now proceed to explain the nature 
of ray experiments, and their results. 

In February, 1854,1 received per overland a largo 
quantity of the best French silkworms’ eggs; they were 
however indifferently packed, and only 5 or 6000 eggs 
were good out of a very large parcel; some of these 
commenced hatching about 15 days after the box was 
opened, with the thermometer ranging^ from 60 to 70 
Fahrenheit, and they continued hatching very irregu¬ 
larly for about three months, during which time tho 
thermometer at midday reached about 100 in tho 
house. 

I treated tho little worms precisely as the worms of 
this country, feeding them at first with finely-cut tender 
mulberry leaves, giving the larger and older leaves as 
they increased in size and strength; they fed and 
thrived very well, displayed a better constitution, and 
more hardy nature than our country worms; their 
stages of sickness were in tho colder weather at six to 
eight days interval, but move rapid as the heat became 
greater; they got over them verv well, and but few 
died until near the time of spinning, when the usual 
disease attending our country worms attacked some of 
these, from' which they chiefly died, recovery being 
very rare; As we havo no remedy for these diseases 
the usual fumigations were tried, but with little 
success. 

The healthy few of the early incubations, astonish¬ 
ingly large and strong compared to our country stock, 
were placed to spin in mat frames, such as are used by 
the natives in their rearing establishments (as I used 
them from the begimJing to become habituated to the 
Very convenient custom of this country), and they gave 
very beautiful cocoons, some quite equal in size, shape, 
and firmness to the samples received with the eggs, and 
seemed to spin in our frames, as easily (these mat 
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frames take np little room, and are vastly more conve¬ 
nient than twigs,) as they do on the twigs in Franco. 

I was quite pleased with the cocoons, and the natives 
were truly astonished, they had never seen any like 
them: the later worm? laving to bear extremely hot 
weather, did not sncceed so well. The irregularity of 
hatching was very inconvenient; and referring to the 
old East India Company’s experiments I find similar 
^complaints of their Italian eggs (though they never at¬ 
tempted to cross and naturalize as 1 am doing). Hav¬ 
ing so far succeeded with the cocoons, I allowed tuo 
moths to eat out, and then obtained both nyilu and 
female moths of our doskie and madrassie stock, and 
paired the French male with the country female, and 
the country male with, the French female, ^he dispa¬ 
rity of size was immense 4 however, impregnation was 
.effectual; and the eggs were deposited in due time, 
both pailings alike giving eggs of a yellowish colour, 
when deposited, hut after three days those from the 
French female and Bengal male turned dark, and re¬ 
mained unlatched until the next year, passing through 
'our hottest season with the thermometer frequently at 
105 degrees; here was my first disappointment; the 
eggs from the French male and the country female re¬ 
mained yellow until the seventh day, when they dis¬ 
played a dark speck, rapidly changed to slate colour, 
and all latched on the tenth day. The young worms 
were strong and healthy, and fed well, but were more 
rapid in their stages, owing as much perhaps to the 
warmer weather as to their altered nature ; the same 
diseases attacked some of these, a few days before spin¬ 
ning, which had proved fatal to a few of the first batch; 
the operation of spinning was oqore tardy at the eonir 
meneement, the cocoons more flossy, and less firm than 
the original; they were quite as large, but altered in 
.shape, being very’round at one end, and pointed at tlie 
other, without the least contraction in the centre, or 
.shewing much resemblance to the French, except in the 
larger size and stronger fibre; there was a vast improver 
inent upon the Bengali stock. These worms, from the 
time of hatching to spinning, occupied thirty-four (lays. 

I kept all the cocoons for seed, pairing nearly all of 
them in themselves, fully expecting that this one cross 
would suflice, and realize my wishes of improving our 
breed without altering their nature of hatching; how¬ 
ever, I was sadly disappointed, for on the third day all 
the eggs turned "black, and remained thus until the fol¬ 
lowing year. The very few of this cross that I did not 
pair in themselves, were paired with indigenous moths, 
making a second cross for the French male; of these 
the cross female with the country male, followed the 
steps of the proceeding; the cross male with the country 
female hatched, but owing to very bad weather, I did 
not succeed in getting anv cocoons to continue the family, 
and thus ended all my labours in this department for 
1854,with what success my readers can judge. I reeled 
,off a few of both the pure and cross cocoons that I had 
reared, and the silk was quite equal to the best French ; 
the best cross cocoons, though changed in shape, gave 
nearly as good produce as the pure, and as strong a 
fibre.* The change in the shape did not in any way de¬ 
tract from its produce on reeling quality, which is 
generally supposed to bo the case on the continent. As 
I before remarked, I had Italian and China oergs, and 
the result was precisely the same as with the French. 
It may be asked, why I imported the China eggs, when 
the China silk is inferior to our own reel. My reply is, 
.that China cocoons, although small, are infinitely supe 
nor to our own dessie and madrassie sorts, and, in my 
.opinion, capable of making, with good management, as 
fine and valuable a silk as Italian ; and the reason the 
Chinese reel is of inferior quality to these, is entirely 
owing to their own bad management. 

I commenced the year 1855 with the first cross 
French, Italian, ami China females upon our madrassie 
and dessie stock, end second cross French, Italian, and 
China males produce upon our females, which had gone 
back to annuals ; and about the time these eggs began 
to hatch in January, 1855,1 received another large sup¬ 


ply of French eggs, which wore hatching on arrival. 
They were in beautiful order, having come out ou cloth 
loosely packed. I had now such a (quantity of eggs of 
different sorts, that it was very difficult to keep them 
separato; however, they had as much care bestowed oa 
them as possible. Incubation of all the crosses wan 
on as irregularly as with the first imjmrtation, ami it 
was several months before any one batch had finished 
hatching. This year’s experiments were interrupted 
by my being ilf, and compelled to go to Hngiand 
for a few months, but a great many cocoons were 
obtained from’ the different cresses and paired in 
themselves, which gave eggs that turned black, and 
remained in statu quo until the next vear. A fe*a- 
of the pure French were kept pure, but some vere 
crossed upon the last year’s crosses, and the resu-,t 
left unknown until inn/bation; the following 
vear there was very little difference in the cocoons over 
last year’s, the offspring of the Fhina female retained 
its original white colour, hut the shape altered to a 
point at both ends : the cocoon, if anything, was larger, 
and the fibre seemed as strong as the parent cocoons, 
and this wa.-^ the case with the fibre of all the other 
crosses. This was a very unfavourable year for ex¬ 
periments, and many thousands of the worms died, 

On mv return from Europe, I tound a good supply of 
healthy’looking eggs of the different sorts, and lave 
continued the experiments this year (1850) with uiir 
abated perseverance. They began hutching early in 
January, but just as irregularly as before; a small 
quantity only came out daily, and did not cease rill 
.May. The early worms were all good, fed and thrived 
as well as I could desire, and the cocoons from there 
were very fine. I had an opportunity of again com¬ 
paring the pure French cocoons reared by me, with the 
different crosses, and the choice was greatly in favour 
of the pure, hut the cross cocoons were vastly superior 
to those of Bengal ; and what I reeled off in the filature 
gavo a most beautiful silk, and a yield in quantity more 
than, twice as large as the common cocoons of thi$ 
country-, which we were then reeding in the filatures; 
thus, much of the intrinsic value of the French cocoons 
remained, but none of its original shape. I supposed 
now, that I had so far reduced the original nature k 
the frequent crosses, as to he nearly certain ot their 
now assimilating in habits, &c., &c., with our conatrr 
worms, and I did not reduce them by further croso;, 
but allowed the moths to couple with themselves; great 
was mv astonishment to find, after the eggs had beta 
deposited three da vs, that most ot them had turned back, 
indicating that they still had too much French nature; 
a few remained yellow, and hatched after ten (.a> *• 
How to account for the freak ot nature with regard to 
the rest, 1 do not know, bnt I had still to be more sur¬ 
prised after this. I had to wait, of course, till nett 
year, to see the result of the black eggs, bnt those tret 
hatched gave me ample occupation for the time, and I 
watched and cared for them with the greatest interest; 
the young worms looked healthy, ate, and throve vrefi, 
c'md’in due time gave cocoons; the white colour alone 
proved the China portion, and the superior site of coa.™ 
fibre, and lighter colour of some, with less gloss than 
with oar common worm, showed the French anil Italian 
cross. I was, on the whole, satisfied with tins fctoss,an<I 
trusted my labours had met with snecess, but great was 
mv astonishment after the pairing, to see more than Md 
of these eggs again revert back to annuals, though there 
had been a complete break in their nature hr rear 
having hatched in January, given cocoons in February, 
eaten out in due time, paired in themselves, depoate- 
eggs that ten days after hatched, and now to tab bit-., 
not to hatch again until the ensuing January, 18a,, 
fanes' is extraordinary in the extreme, irom the por¬ 
tion that hatched I had another crop of good coc»’», 
and their eggs I distributed to several parts ot ™in. 
Strange to say, many of those reverted back to the na¬ 
ture of annuals, and from those that did not, owing to 
had weather at the time of spinning, hat very few, much 
reduced in strength and quality, are left to me to cot 
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tinue my experiments. I am now in the midst of the 
rains, our worst season for cocoons, but still I have these 
few, and am bestowing on them the greatest possible 
care ; what may be their ultimate fate J must leave for 
a future communication. I have manv pounds of eggs 
pf the different crosses still retaining the nature of an¬ 
nuals, but as 1 have spent three years in trying ineffec¬ 
tually to engraft a superior nature and invigorate our 
common stock, I feel discouraged, and would gladly 
have the opinion of naturalists as to the probability of 
my object ever being attainable, and tlje proper steps tp 
be* taken for realizing it. 

I have every belief in the possibility of improving 
pur Bengal silkworjns, under a better system of man¬ 
agement; and have go doubt, those of Europe have only 
acquired their present perfection by care and tuition. 
The superb cocoons I saw at the late French Exhibition, 
were a proof of what art and careful management can 
produce. 

Silkworms are said to have been originally imported 
from China. I jaaye lately seen specimens of 
the best domestic cocoons now being reared in that 
country, and those common in Europe are more than 
double their size and weight in silk, thus clearly proving 
that the worm has eitfier degenerated in its natural 
country, or that European skill has worked the vastly 
improving change in its nature and constitution; this 
latter, I think, is the truth the main difference in the 
cocoon is in the size, the shajK? beln? still much the 
same. I however, Allude tp the China white cocoon 
only. 

In Syria., tl)o cpcoon§ are in size and quality nearly 
equal to French, and as their climate is not far different 
from Bengal in our dry season, I see no good reaspn why 
we should not bo able to produce as fine cocoons, A 
long and tedious crossing may he necessary to work the 
change, hut whatever labour is required, the immeuse 
improvement in quality and produce, that is certain to 
result, would amply compensate for both labour and 
expense; and as the gain would be a public good, the 
.Government and public should encourage the under¬ 
taking. I am willing to present eggs to any one 
disposed to follow my steps, apd tjie more diffused the 
experiments the better chance of success. 

I am not satisfied that die present domestic races of 
silkworms are not originally wild, and fed on other 
food than mulberry; t}ie forests of India teem with 
various species of silkworms feeding on all sorts of 
/eaves; accident may have led to the choice of mulberry, 
and it certainly is the best suited for yielding a mellow 
and easy winding gilk, 

I have not been able to make any experiments on any 
silkworms, except on the Jiomtyx ITuttoni, hut I 
believe it possible to domesticate a great many of the 
wild species, and, by changing their food, to make 
them produce a silk less harsh and crude than they now 
do, and cocoons that will yield their thread freely, 
without the aid of alkali or other chemicals just as the 
domestic worm does, The Societe Zoolopique d’ Ac- 
climatation are producing wonderful changes, and why 
should not we do the same in silkworms. 1 see no 
reason to the contrary. 

As this paper may fall into the hands of practical 
people in Europe, w ho may he disposed to aid a good 
object, I will subjoin a few remarks upon the mode of 
rearing silkworms, usually practised by the natives in 
Bengal. I am not sure if their defective system conld 
be remedied, whether the produce of our present stock 
of worms could not he vastly improved, so as to render 
the importation of foreign species unnecessary. These 
remarks will enable my readers to form an opinion on 
the subject, but I must mention that the natives are so 
pertinaciously callous of improvements if they involve 
any labour or expense, and are almost asimmoveable in 
their prejudices as the pyramids, that unless any benefi¬ 
cial changes can ho effected in a most simple and 
inexpensive wav, I havo little hope of their attempting 
and persevering in them. 

In the first place I will try and describe the 


mulberry, and mode of cultivating it. The sort chiefly 
grown here is the wild black species, both the indented 
and unindented leaf, planted indiscriminately, a handful 
of cuttings of both sorts forming one bush ; and these 
bushes in rows, about a foot apart, cover large tracts of 
ground. The natives caro little about the species, nor 
do they consider which is best suited for the worms; 
suffice it to say, they follow the customs of their fore¬ 
fathers, and that satisfies them; they, however, bestow 
much labour on the cultivation, and from wel 1 managed 
lands, get several extraordinarily large crops of leaf 
during the year ; it is cut every time close to tlm ground, 
and after a little hoeing it springs up again most rapidly. 
The leaves are cut into small pieces for the very young 
worms, hut after that stems and all are given just as 
they come from the field. As far as I can judge of the 
mulberry, it is quite as good for feeding worms and pro¬ 
ducing silk as the large tree mulberry of Europe. Cer¬ 
tainly, the French and Italian worms I fed on it gave 
cocoons quite as good, or even better, than the specimens 
that accompanied the eggs. Mulberry is very expensive, 
and the natives are prone to half feed and stint their 
worms in consequence, to the great injury, of course, of 
the cocoon, It is sufficient to them it they have quan¬ 
tity ; they have little regard for goodness of quality in 
any thing. 

In the selection of eggs, there it a great choice in 
India as to the period for incubation, hut as the cocoons 
are alike in every district nearly, there is hut little 
choice as to quality. In one part or other of Bengal 
worms are spinning nearly every day in the year, hut in 
the rains fewer worms are reared from the low r er lands 
than at any other period, partly because the mulberry 
is frequently subject to inundation, and partly from the 
rice crops at this Reason demanding more attention. At 
this present moment, ]5th September, 1850, most of the 
mulberry in Bengal, and very many of the filatures 
also, are some feet under water. The inundation begins 
to recede in September, and by the end of October, tbo 
mulberry is cut and thrown away, and the lands in a 
forward state of cultivation. Early in November the 
majority of the rearers procure the cocoons, from which 
they get the seed for the November bund, the largest wo 
have in the year. Eggs are not sold here as in Europe ; 
seed cocoons are sold instead; the rearers pair the moths 
and manage them as they like,—they have no fixed sys¬ 
tem, When seed cocoons are dear, the good and bad are 
all equal in their estimation; they never sort them ; 
they pay high for them, and cannot afford to lose any— 
sucji is their reasoning. Rearing-houses in Bengal are 
of mud or mat walls, and straw roof ; they are generally 
very small, and, notwithstanding the great heat, have no 
windows or ventilators, or any other means of lighting 
the Toom, except a single fino lattice-screened door-way ; 
they- are alike indifferent to light or temperature, to 
light particularly, and they have some reason for this 
for without screens of lattice net work, the flies would 
enter and destroy every worm in two or three days j 
even now, millions are destroyed yearly by the flies en¬ 
tering tiie room at feeding time, and many a batch of 
apparently good cocoons over night have been found de¬ 
stroyed in the morning by maggots coming out of them 
from fly blows on the worms before spinning. In cold 
weather I have known fires used by a few at the doors of 
their yenring-houses, but very rarely, and the good is 
questionable for such unvcntilatcd buildings. The fluc¬ 
tuations of temperature in Bengal arc considerable 
during the year, and even in the 24 hours frequently eg 
much as 20 decrees; no attempt is made to equalise it 
in the rearing-houses, which are crammed with worms 
and necessarily close and offensive; our worms, there¬ 
fore, passing through all these disadvantages at ouro 
prove their hardy nature. From worms generally in¬ 
differently fed, and reared in masses, in close, unventi- 
lated, and unhealthy houses, you cannot expect the Lest 
cocoons, hut from tbo very few independent and rn< sfc 
careful rearers, we do sometimes get very fair quality, 
from 15 lbs. of which, or about 9,500 cocoons, you may 
reel 1 lb. of very good silk ; but every batch of cocoons 
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varies so much in quality it is impossible to fix an ave¬ 
rage ; the roarers are generally very poor people, and 
the larger portion of them rarely produce over 100 lbs. 
of cocoons each bund; many even less, and they too 
often exceed their means, and stint their worms in ac¬ 
complishing this. The tendency of the larger rearers 
is the same way; they rarely calculate their means, 
and attempt to rear a larger quantity than thoy have 
either apace or food for, and satisfy themselves with 
quantity rather than quality; barring these few excep¬ 
tions, the majority of silk rearers are in the hands of 
money lenders, wlro charge them from 30 to 40 per cent, 
for tho accommodation, which would absorb all the pro¬ 
fits, if instead of employing their families, they had to 
hire labour r few or none of them, as you may suppose, 
reel off their own cocoons, and as they have no means 
to hear tho loss, should any arise from 'attempts to im¬ 
prove upon the present system of rearing, they do not 
trouble themselves about "it,_ and if we (Europeans) de¬ 
sire to see anv improvement in the cocoons, we must be¬ 
stir ourselves to effect it, and when the extra profit is 
palpable to tho natives, tlroy will doubtless come in and 
reap it. With cocoons, such as wo now have, and treated 
as they now are, we cannot reel a better silk than I have 
produced, my best having already reached 35s. Gd. per 
lb. I have seen our cocoons reeled at a first-rate filature 
in France, and a better thread was not obtained there 
than we can command here. Our operatives are not at 
all inferior in ability, but they are not half so tractable 
or careful, and in this is our greatest misfortune, and 
being a national failing, it is most difficult to surmount; 
tho rich native reelcrs encourage it; their great aim, as 
jn all other things, is the largest quantity for the smal lest 
price; they have no regard or estimation for quality, 
and the cocoons from which 1 get barely 1 lb of silk, thoy 
would get 14 at least, and at much less expense for reel¬ 
ing. There are so few Europeans in Calcutta who know 
any thing of silk, that the natives find no difficulty in 
selling their trash at profitable prices, and are conse¬ 
quently formidable competitors with us for cocoons, and 
create opposition from the operatives, who would far 
rather take employment where they can reel carelessly 
than come to oar better regulated establishments, whore 
strict attention is demanded from them ; however, we 
cannot complain of the native filatures: if manufacturers 
at home will buv their trash at profitable prices to them, 
they are qnito right in attempting no improvements. 

The general treatment of cocoons in this country be¬ 
fore reeling them, is also bad in tho extreme. They are 
usually sunned till they are as dry as chips, then halted 
and sunned again, the gam undergoing baneful changes; 
the colour becomes faded, tho fibre reduced in strength, 
elasticity destroyed, and the worms so dried up ns to have 
no weight to keep down tho cocoon at the time of reel¬ 
ing, and the thread consequently comes off less clean 
than it might; and as to sorting tho cocoons or taking 
off the floss, that is quite neglected, it would reduce the 
produce; this praeaco lias been handed down from ge¬ 
neration to generation, and I have had the greatest dif¬ 
ficulty in altering it in the Surdah filatures; and other 
Europeans, I fancy, have found the same difficulty with 
their establishments. Europeans never rear cocoons in 
Bengal; this department is entirely confined to tho 
natives, and we are obliged to purchase them through 
middle men, who go from house to house for tho purpose 


PROCEEDINGS OF THE PHIIO 
SOPHICAL SOCIETY OF NEW 
SOUTH WALES. 

Ik the pursuit of our intention to furnish 
a record of the proceedings of this Society 
we herewith present our readers a brief 
abstract of a valuable paper read by the 
Hon. E. Deas Thomson, C.B., at the meet¬ 
ing held on June 13th, 1856. The special 


interest attaching to this paper has rather 
subsided since it was read, for there is now 
established a direct steam communication 
ia the overland route, by which it is fully 
expected that mails, passengers, anil light 
cargo will be delivered in Sydney within 
50 days fr.nn England. Arrangements are 
also pending for another line of communi¬ 
cation via Panama, by which it is probable 
that the passage from England will he made 
even more rapidly. Neither of these routes, 
however, will be available for heavy mer¬ 
chandise, or ordinary passeiigers, so that 
the shrewed and practical observations 
made by Mr. Deas Thomsou still retain 
considerable importance. 

Mr. Thomson remarked, that from ob¬ 
servations made on his voyage to England 
in 1854, and on his return voyage in the 
commencement of 1856, he hail been 
strongly impressed with the persuasion 
that the application of auxiliary steam 
power to passenger ships engaged in the 
Australian trade,' might, under judicious 
arrangements, be adopted with marked ad¬ 
vantage to the Whole of the Australian 
colonies, by reducing, in a material degree, 
the length of time otherwise necessary for 
the voyage. He pointed out that certain 
portions of the voyage might he calculated 
on to be performed with - great speed and 
regularity, from the uniform direction and 
force of the wind. The portions where 
the greatest delay occurred, are at the com¬ 
mencement, and on reaching the variable 
latitudes lying between the 10th degree of 
north latitude, where the north-east trade 
generally ceases, and the 3rd degree of 
north latitude, where the south-east trade 
begins. 

It is in this intermediate) space where calms, intense 
heat, heavy rain, and occasionally heavy squalls are 
experienced. This is undoubtedly the most uncomforh 
able, as ■well as the most unhealthy, portion of tho 
voyage, occupying frequently ten days, a fortnight, o; 
even sometimes longer; whereas tho distance, about 
400 miles, might with ease be performed by means of 
auxiliary power in from 2 to 3 days—with this ad¬ 
vantage, also, that the ship might be impelled to the 
most favourable position in ■which to take advantage of 
the South-east trades. Tile wear and tear of the sails, 
which during calms is very considerable, would also 
bo avoided ; for they wouldj of course, bo furled when 
the slap "was under steam. It is probable that the 
best course in such a case would be to the eastward of 
the Canary and Cape de Verd Islands, so as to cress the 
Line about tho 20th meridian of west longitude. I 
have little hesitation in saying, that in such a position, 
a ship would be enabled to make from 30 to40 miles 
longer runs each day, when crossing the south-eas*. 
trades, than if compelled, as is frequently the case with 
sailing ships, to adopt a more westerly course, and to 
sail close to the wind, in order to weather the eastern 
capes of the continent of South America, and subject io 
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the further disadvantage of being so often compelled to 
shorten sail from the squalls that occur in the vicinity 
of the land. It is obvious, too, that every mile a ship 
is compelled to go to tho westward is a practical ad¬ 
dition of two to the distance to bo performed; for, as 
the course is eastward, after teaching the proper 
parallel of south latitude, it must necessarily be again 
run over. Tho aid of steam power won. 1 also bo found 
very serviceable in tho variable latitudes between the 
24th degree of south latitude, whore the south-east trade 
ceases, and tho 32nd, where the westerly winds usually 
begin; and again, on the Australian coast, until arrival 
in port. It is not conceived that the use of auxiliary 
steam power would bo necessary for passing tho several 
portions of tho voyage referred to, for more than 14 to 
21 days. It is not proposed, therefore, to touch anv- 
where on the passage for coals, nor to carrv a supply 
for any longer period than the latter. In a fast-sailing 
ship skilfully managed, it is confidently believed that 
the voyage to Sydney might by this means bo per¬ 
formed' with some degree of certainty in about seventy 
days. The saving of expense from "the curtailment of 
the voyage a fortnight or three weeks, especially where 
there is a considerable number of passengers, would go 
far to compensate for any additional cost that the em¬ 
ployment of steam power would occasion; and there 
can be no doubt that a vessel of this description would 
at all times command a preference for passage and 
freight over ordinary sailing ships, and would probably 
obtain much higher rates. The observations which 
have been made with referenre to the outward, apply 
with equal force to the homeward voyage. Auxiliary 
steam power would ho found highly advantageous in 
enabling a ship leaving Sydney to proceed Tapidly to 
the southward, where, as has already been pointed out, 
there is a certainty of meeting with westerly winds. 
After rounding Cape Horn, the same detention occurs 
as on the outward voyage between the 32nd and 24th 
parallels of south latitude, as well as in tho calms 
which prevail between tho 3rd and 14th degrees of north 
latitude. The vexatious delays which are also some¬ 
times experienced from adverse winds on reaching the 
Channel, wouldin like maimer be obviatedby recourse 
to steam power. If necessary, an additional supply of 
coals might be taken on board at Plymouth, to enable 
the ship to steam the whole way from "thence to London. 

Mr. Deas Thomson then proceeded to 
give some practical hints on the rigging and 
construction of the vessels to be employed 
in this service, recommending them to be 
fully rigged, fitted with screw propellers 
capable of being feathered, and constructed 
on the finest clipper lines, and of about 
1500 tons burthen. The power, he sug¬ 
gested, was to be derived from two 
cylinders of 75 nominal horse power, the 
consumption of coal for which he estimated 
at about 11 tons per day, or for 21 days 
steaming (which would be all that would 
be required on the voyage, about 231 tons 
of anthracite coal. By this means, he 
considered that the average passage from 
London to Sydney might he reduced to 70 
days, whereas at the present time it ranges 
from 90 to 100 days. 

After giving some interesting statistics 
of the runs made by the Waterloo and 
Vimiera, Mr. Deas Thomson concluded a 
very able paper by the following remarks, 
which have considerable value now, even 


under the altered circumstances, of the 
colony, with regard to steam communi¬ 
cation. 

As a mercantile speculation, it appears to me tha 
the plan suggested promises, under judicious arrange 
ments, very satisfactory results. The prospect of a 
certain and rapid passage would offer a strong induce-? 
raent to a largo majority of cabin passengers, having 
occasion to make the voyage to and from Australia, to 
proceed bv ships of this description, and to pay con-r 
siderablv higher rates of passage-money than are now 
obtained. I would recommend, however, that the 
board and accomodation should he regulated upon tho 
samo principle in all respects as in the best class of the 
present sailing-ships. Strong objections are entertained 
to tho system adopted on board some of the steamer^ 
which have hithorto been emploved in the Australian 
trade. For valuable goods, especially in cases in which 
their early arrival would bo likely to secure a kitrh 
rate of profit, or in which it was desired to obtain an 
early return of tho proceeds, greatly enhanced rates of 
freight would readily be paid. The extraordinary 
fluctuations to which the prices of various descriptions 
of goods have become liable in the Australian market 
since the discovery of gold, will, I have little doubt, 
frequently create a strong competition for freight which 
will enable the owners to demand and obtain highly 
remunerative rates. 

Mr. Deas Thomson then proceeded to 
read a paper, containing a proposal for 
combining a system of postal comnnu>i- 
cation with immigration. 

This, however, has been so entirely 
superseded by the arrangements now in 
force, that we feel sure we shall be excused 
for omitting it. 

THE SANITARY CONDITION OF SYDNEY. 
The following is tho paper on the above subject, read by 
Christopher.Kolleston, Esq., the Registrar-General, bo- 
fore the Philosophical Society, on Wednesday evening 
June 10th, 1857- 

It will bo recollected that qt tl )0 last meeting of this 
Society, in 1856, a sub-committee of the Society was 
appointed, upon the motion of Mr. Wise, to investigate 
and report upon tjie sanitary condition of the city of 
Sydney, as well a$ to consider generally the question of 
social economics, with a view to placing before the pub¬ 
lic facts, illustrative of the sanitary state and social 
progress of this city and colony. 

Press of business and other causes have intervened to 
prevent the committee then appointed from entering 
upon the enquiry, and amongst these causes the con¬ 
templated appointment of an Officer of Health, led 
them to defer taking upon themselves duties which, 
upon tho appointment of such an officer, would fall un¬ 
der his especial charge, and he carried out with greater 
precision under the sanction of municipal authority. 

It is a matter of congratulation, that, after much dis¬ 
cussion and opposition, provision was mado in the Muni¬ 
cipal Act for the appointment of this officer; and I am 
happy to find that the selection has fallen on a member 
of tins Society, one who has always shown an interest 
in its discussions, and who, I feel sure, will enter on his 
dnties with zeal, and carry them on with an earnest 
regard to tho preservation of the health and well-being 
of the citizens. 

Tho sub-committee then, haring full confidence in 
the zeal and ability of the Health Officer appointed by 
the Corporation, resign with pleasure into his hands 
the prosecution of the enquiry with which they were 
charged. 

This much I have been requested to say, on behalf 
of the mover for the committee ; and it has been sug- 











38 


MAGAZINE OF SCIENCE AND ART. 


gested to me that I might take advantage of the occasion 
which this announcement presents, of laying before the 
Society such observations bearing upon the sanitary con¬ 
dition of Sydney as the registration of the last year may 
suggest as of practical utility and interest. 

Now, although the results of the first year’s registra¬ 
tion of births and deaths supply us with many 1 acts 
interesting in a social, as well as in a sanitary, point of 
view, we should he cautious how we deduce hasty infer¬ 
ences from the observations of so short a period. The 
records possess undoubted vpluc when properly applied; 
independently of tljeir legal value, in determining 
questions of inheritance, they show us what is the rate 
of increase of the population by births, and what is the 
decrease bv deaths. Thus the exact state of the popu¬ 
lation is brought to light; and we have data upon which, 
by the aid of further experience, to found usetul calcu¬ 
lations, and when confirmed by the result of extended 
inquiries, to draw inferences that may go far to solve 
some of the various social problems with which new 
societies abound. 

But if the inquiry had been confined to the mere 
numbers which are born and cut ofl annually from 
amongst us, I should not think it worth while to occupy 
your time iirlistening to a barren statement of these 
facts. My object has been to ascertain the causes 
which have led to what I must term the excessive mor¬ 
tality of this city, and to point out facts bearing there¬ 
upon, which gain hut passing notice as they may meet 
the eye in the columns of the daily press, but which, 
in the aggregate, aro calculated to awaken us from our 
apathy, and to induce an earnest examination of the 
circumstances in which they originate and are found to 
exist, 

The analysis of diseases is very imperfect m this 
colony ; besides those partaking of the nature of epi¬ 
demics, such as influenza, dysentery, diarrhoea, and fevers 
of typhoid and other characters, there are a vast num¬ 
ber of maladies of daily occurrence neither exhibiting 
aggravation, nor creating sudden desolation, yet noise¬ 
lessly swallowing up their victims from day to day, 
and baffling the ingenuity of medical science to discover 
their predisposing causes. 

. It is left for registration to determine whether they 
participate at all in the fluctuations of epidemics; they 
are classed by medical writers under the term of “ Spo¬ 
radic diseases,” and are not unfrequeutly found to par¬ 
take in their symptoms and termination, somewhat of 
the character of epidemics. 

The greater part of those diseases would, hv the pro¬ 
moters of the cause of temperance, possibly rather be 
designated bv the term of “ Alcliolic diseases,” and 
many of them, no doubt, have their origin in, or are 
aggravated bv, intemperance, and are suppressible by 
the suppression of this vice; hut so long as every 
eighteenth house is licensed for its propagation, such a 
consummation is hardly to ho hoped for. 

In order to secure reliable data, upon which to form 
tables of mortality, my attention was, before the com¬ 
mencement of registration, directed to the necessity of 
inviting the co-operation of the medical profession to 
supplv me with certificates of the causes of death, as it 
was obvious that only in this way reliable data could 
be procured, and I have great satisfaction in hearing 
testimony to the readiness with which the call has been 
responded to. 

The facts which have thus been recorded possess un¬ 
doubted interest in a scientific point of view, as being 
the commencement of a series of observations affecting 
the laws of vitality, and showing the influence^ occu¬ 
pation. locality, and climate in generating disease, or 
improving the public health. 

The promotion of medical science is one of the many 
obvious applications of the facts collected. The experi¬ 
enced practitioner will observe the extent to which epi¬ 
demics vary in this country as compared with England, 
and will learn to administer remedies with due refer¬ 
ence to the altered circumstances of the population. 

He will discover that the characters of diseases 
.changed, and will determine how far the practico 


taught in the European {schools of medicine my re¬ 
quire modification, to adapt it to the peculiarities of« 
Australian climate. 

The registration of the causes of death, besides con 
tributing to practical medicines will thus give grease 
precision to the principles upon which medical scierrg 
is conducted ; and will tend to the improved treating 
of disease, and to the diminution of human suffering. 

But, as prevention is better, and easier, than cure; 
and as the first step to the prevention of disease is lie 
discovery of its exciting causes ; the registration of tb 
causes of death is calculated to exercise a still m-ci 
direct influence on the public health. 

The agency oftlie.se causes, and the intensity ofthiir 
influence, can only he shown by the numericalfua 
collected under a general system of nf.stratm; »i 
it is to one or two remarkable features, indicated h 
the course of the. registration of last year, that I kid 
to confine my observations on the present occasion. 

The high range of mortality in the metropolitan dis¬ 
trict has been exhibited in the monthly tables publish 
by the Central Registry Office, and cannot have fiild 
to attract attention. They go to prove that, 
much of the mortality is inevitable, being such as ui* 
cident to our perishing nature, much arises froa 
neglect, and a great part from the effects of intern; tr¬ 
ance, and the improvident habits which are engender?! 
by long indulgence in this vice. It is not too mod a 
affirm that one-fourth, at least, of the mortality 
Sydney arises from canses capable of suppression, ari 
may be expected to disappear before progressive kc£ 
ameli oration. 

It may ba asserted, I think, without fear of cop- 
diction, that no city in the world possesses within itsei 
such elements of health as Sydney does; but as ii 
density of our population increases we must net u: 
those sanitary precautions—such as free circulate r f 
air, efficient sewerage, abundance of pure water, c! 
general cleanliness—which have been found in £1 
countries, necessary to the maintenance and security 
the public health:— blessed as we are by nature, w 
have no right to expect immunity from disease, if w 
disregard the filth of our streets and alleys, and theim¬ 
proper ventilation of the dwellings of the labouring 
classes. 

It is well known that the excessive mortality c 
towns. Is occasioned by animal or vegetable jwsrj 
with which the atmosphere is charged, in dife. 
degrees of concentration, depending on accumnhtd 
filth, crowding in dwellings, the closeness of courts, 
imperfect supplies of water, and the want of pip 
drainage : the nigh temperature of tho sommeriaocib 
accelerates decomposition, and increases the virulent' 
of the effluvial poisons, and of the diseased whi ch li-:> 
promote, and which once grown epidemic continK 5c 
rage for many months. Of the immediate chcmiuhr 
vital causes of epidemics we have much yet to lean,kt 
we know that in given circumstances, where numprs 
are immersed in an impure atmosphere, somermi tc 
disease is invariably produced. Where there - :iv *' 
tion it is most frequently typhus, as was riteasM 
daring the famine in Ireland; where it is cold, 
is produced — witness Russia, in which country it 
becomes a most fatal epidemic. In warm d®'-' 5 • ■ 
have cholera, yellow fever, and plague, which spr&j 
and desolate whole regions, and not unfrequeutly tnwl 
over the tracks of human intercourse tbrougnout n.* 
world. , 

Jt is beyond our limited knowledge to km mi 
whence danger of this kind is to be apprehended; u 
let us not invite disease by the neglect of those 
tions which will mitigate'the fatal visitation: 
hitlyerto ought not to induce over-confidence auu c-- ' • 
for a city breathing an atmosphere absolutely pure 
not be exempt from every epidemic, although obseni- 
tion has shown that such irruptions are infrequent 
less aggravated in their character—less deso-atig^* 
their results. 44 Internal sanitary arrangemws, - 
has been said, 44 and not quarantine laws, are 
guard of nations.” A salubrious city m an ep.u-> 
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id, doubtless, exposed to danger, but not to the same ex¬ 
tent as largo towns which are left without any ade¬ 
quate _ regulations for the health and security of their 
inhabitants. 

Rut wc will turn from these general observations to 
bring under notice a few facts and figures which appear 
most prominent in the mortality returns, and which will 
be found set forth in detail in the tables which 1 now 
place before you, 

It appears then from these abstracts, compiled from 
the records of the central office, and, mind, I am con¬ 
fining my observations to the City of Sydney, that be¬ 
tween the 1st March, 185G, and the 1st March, 1857, no 
less than 1310 deaths were registered in the central 
office; this is equal to 251 (say two and a half) per 
cent.—or 1 in 40 of the total population. 

Now I find on reference to the tables of the Registrar- 
General of England for the year 1837 to 1833, being the 
result of the first year’s registration, that the mortality 
was 2.84 per cent., or 1 in §5 on the total population of 
London % but this was in a year when a very fatal influ¬ 
enza epidemic was raging. * 

Taking the mean annual mortality of London for the 
7 years from 1838 to 1815, I find it to be as near as pos¬ 
sible that of London, during the past year, viz., 2,526 
per cent., or I in 40. 

The adoption of sanitary precautions since 1845 has, 
however, largely reduced the mortality of London. 

The Health Officer of the city, in his last annual 
report, says that “ the death rate of the city has been 
reduced from a general average of 24 per 1000 of the 
inhabitants to 22. “ How much of misery and deso¬ 
lation are represented by the difference in these num¬ 
bers is more than can be expressed, but you can easily 
imagine,” he continues, “ that an improvement to the 
extent of 11 per cent, in the health and vitality of a 
population is a matter of no mean importance, and I 
lav stress upon it because I know that it is due in a 
very large degree to the operations of those sanitary 
measures which were put into action by my prede¬ 
cessor.” 

I quote this passage from Hr. Letheby’s report, to 
showthe effect produced upon the health of London 
by attention to cleanliness, to proper sewerage, 
plentiful supplies of water, and free circulation of 
air through the courts and Janes of the pity, so that 
we may learn the importance of attending to these 
necessary means of ameliorating the condition of our 
own population. 

The later tables of the Registrar-General of England 
confirm Hr. Lgtheby’s report 1 find in his 17th 
annual report, accompanying the abstracts of 1854, that 
the annual rate of mortality for the whole of England 
in that year was 2 352 per cent.; in round numbers 24 
in 1000, or 1 in 43 of the people. “ This,” the Regis¬ 
trar-General savs, “ is greatly in excess of the average 
rate, which in the last seventeen years was 2.245 per 
cent; that is, nearly 22 in 1000, or 1 in43 of the popu¬ 
lation.” 

The excess of the mortality in this year was produced 
by an epidemic of cholera, which cut off upwards of 
26,000 of the people in London alone. 

Thus, we see that the rate of mortality in Sydney 
in 1856 to 1857 exceeds that of London in a year of 
cholera, and the mean deaths of the whole of England 
for the last seventeen years by 0.266 or 4 per cent. 

Now, it is generally' admitted that the amelioration 
which has been .shown to have taken place in the vital 
condition of the people of England in the last ten years 
has been in a great measure the result of the applica¬ 
tion of hygienic science to .the exciting causes of diseases 
directed by the numerical facts brought to light by 
means of a general system of registration, and tfiafc the 
sameyesult may attend die operation of tho system 
here, is to be devoutly wished for. The facts above 
stated show how great room there is for improvement. 

Our attention, to secure this object, must be directed 
,to the suppression of the vice of intemperance, to the 
.cleanliness of our streets, to proper drainage, to a plen- 


I 

tiful supply o {pure water, to the periodical purification 
of the courts and alleys of the city, and to the general 
social amelioration of the people. 

The direct bearing of drunkenness upon tho mortality 
of last year I find to be 2 per cent, on the total deaths 
—but this refers only to sudden death, overtaking its 
victims in the midst of their debaucheries, — and refer¬ 
able by no possibility to any other cause. Unfortunately' 
I am not informed as to those deaths which indirectly 
result from indulgence in this vice ; but I have been 
favoured by the Inspector-General of Police with a re¬ 
turn which shows that out of eighty' inquests held by 
bjui during a period of only three months, no less than 
sixty-two deaths had their origin in, and were directly 
referable to, drunkenness; and the experience of tho 
present coroner confirms this statement. When we find 
that the cases of drunkenness brought before the magis¬ 
trates at the Central Police Office average nearly 20 per 
day, we cannot close our eyes to the effect such a stato 
of things must produce upon tho public health,—as well 
as upon the public morals. That this low state of mo¬ 
rality has an important bearing upon the infantile mor¬ 
tality' no one can doubt—the vice of drunkenness is not 
confined to the jiialo sex,—but to what extent it contri¬ 
butes to swell up the number of deaths which occur 
amongst children under 5 years of ago I have no direct 
means of ascertaining. 

On comparing the infantine mortality' of Sydney 
with that of London, I find that the mean annual mor¬ 
tality of children under 5 years of age in London, 
during the 7 years from 1838 to 1844, was 8 653 per¬ 
cent. on the children living under that age ; whilst the 
deaths in Sydney of the same age were 6 724 per cent.; 
that is, nearly 2 per cent, lass ; — but on referring to 
the latter tables of the Registrar-General of England, 
we find evidence of a very improved stato of things, for 
the year 1845. The following figures represent the 
deaths under 5 years compared with the total mortality 
of London, viz.;— 

Loxnox, 1845. 

Total deaths registered ... 24,525 

Ditto, under 5 years ... 10,483—42,74 per cent. 

Ditto, under 2 years ... 9,215—-87-90 „ 

SrDysr, 1856—1857. 

Total deaths registered ... P340 

Ditto, under 5 years ... 582—43433 „ 

Ditto, under 2 years ... 525—90 206 „ 

It appears then ’by these figures that the mortality in 
Svdney' of children under 5 years is nearly 1 per cent, 
higher than it was in I/ondon in the year 1845; and of 
those under 2 years of age, over 2 per cent, higher. 

By the later returns of the Registrar-General of 
England, I find that the mean annual mortality of 
children under five years, has undergone a reduction 
of between 4 and 5 per cent, on tho total deaths, and if 
we bring down the comparison to the latest date, the 
resnlt will be found still more unfavourable to our¬ 
selves. In the report already quoted, Dr. Letheby 
states, 14 that out of tho total annual mortality of 
2,910 in the City of London, as many as 1,119 perished 
before they' had reached the fifth year of their age.” 
Tins is at the rate of 38 per cent of all the deaths, “In 
all England the mortality of children under five years 
of age, is reduced as nearly' as possible to 39 per cent, 
of all the deaths.” Whilst we thus see how favourable 
an influence has been exercised upon the infantine 
health of London, by tho application of remedial 
measures since the year 1845, we bring to light tho 
lamentable fact, that the deaths of children under five 
years of age in the City' of Sydney', are over 8 per 
cent, in excess of the City of London, and over 4 per 
cent, of the deaths of all England. 

If, as Dr. Simon says, and is, I believe, generally 
admitted, the infantine mortality is a certain test of 
the general health, I fear the Sydney tables tried by 
this test will afford very' unsatisfactory evidence of the 
health of our population during the past year. 

Now, how are we. to account for this excessive-in; 
fantine mortality? In London it might naturally b? 
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ascribed to hunger, cold, and starvation; to the crowded 
courts, ill-ventilated dwellings, and noxious atmos¬ 
phere, In the midst of which the parents exist and the 
children are born; not to mention the improper food 
upon which they are fed; but we surely have not, or 
.ought not io have, to lament the existence of any such 
prolific causes of death here, -with a climate un¬ 
equalled, with employment for double our population, 
with wajges high, and food abundant and cheap—and 
yet we find our infantine mo tali ty exceeds that of Lon¬ 
don over 5 per cont. When we reflect on this fact, wo 
can come to no other conclusion than that this large 
surplus mortality arises from causes over which we 
have control, and may he made to disappear with tho 
advance of the population in the social scale. 

Wherever thero is an aggregation of human heinrs, 
there will also be found prolific sources of disease ; let 
us see then, how the density of our population stands 
as compared with Loudon, and how the health of this 
city ought, .comparatively, to be affected. 

The Census Commissioners of England, in theirre- 
port on the census of 1851, calculated 160 square yards 
to each person in the metropolitan district (or 30*25 
persons to an acre), comprising tho whole of London 
with its suburbs, embracing portions of the three coun¬ 
ties of Kent, Surry, and Middlesex; whilst in Sydney 
thero aro 1G6 square yards to each person, or 29*16 
persons to an acre. 

Again, in tho city of London, there are 27 square 
yards to each person, or 179 persons to an acre; equal 
to five times more than Sydney. Upon this theory, 
therefore, our tables ought to exhibit a very differen result 

Nor can London at all compare with Sydney in point 
of elevation and free circulation of air, which consti¬ 
tute tlie chief elements of health; nor yet as regards 
the natural purity of the water from which the supplies 
of tho two cities are derived. Whether by reason of 
leaden condnctors or cisterns, we poison the water in its 
course to our dwellings, is a matter which concerns 
every head of w family, and should be made the subject 
of minute investigation, for the poison of lead is highly 
diffusible, and is found to bo peculiarly acted upon by 
the water which supplies Sydney, whether drawn from 
wells or from the reservoir at the Lachlan Swampr 
It may happen, too, that tho impurities of our cess¬ 
pools may, from imperfect drainage, percolate through 
the soil and contaminate tho water drawn from wells 
within the city; than this, no moro prolific source of 
disease can be found, and it is a matter deserving the 
most careful attention on the part of the City authori¬ 
ties, as well as of every person obtaining this great ne¬ 
cessary of life from such sources. 


It may be urged that wo receive contributions to our 
mortality from the country districts as well as extra- 
neouslv from England and elsewhere, and doubtless 
there is ground for such an argument—the salubrity of 
our climate does attract invalids from home, and the 
advantages of the valuable government and other cha¬ 
ritable establishments for the relief of the sick and 
needy, have the effect of inducing many, who aro 
heyvnd the reach of medical aid, or have no means of 
procuring it, to visit Sydney to seek relief. In cousi- 
dering this important question, therefore, th f e effect pro¬ 
duced upon tlie mortality returns from these causes 
cannot of course he ignored ; hut it may be questioned 
whether similar causes are nut found to have a mere un¬ 
favourable effect upon the mortality tables of the vast 
metropolis of England; for I believe that the siek and 
dying, received into the hospitals of London from the 
foreign shipping alone, contribute in a much higher de¬ 
gree to swell up the tables of die one, than do our In¬ 
firmary and Benevolent Institution to increase the 
return of the other. 

But be this as it may, I fear it is impossible to escape 
the conclusion that the great sacrifice of life, whether 
infantine, or adult, which is exhibited in the tables 
placed before you, is the result of a sinful degree ef 
neglect and recklessness, which call for the most earnest 
consideration on the part of those to whose hands are 
entrusted the education, the moral training, and the go¬ 
vernment of the people. 

I commenced this payer by deprecating the deduction 
of hastv inferences from the facts recorded in the course 
of a single year’s registration; the conclusion which 
they force upon us is not favourable either in a social ot 
sanitarv point of view, and it will be well to wait the 
result of further investigation before we attribute arbi¬ 
trarily to any one cause an evil wnichmay have had its 
origin in many, and may be found evanescent. 

It cannot be argued "that any defect in the registra¬ 
tion law, or che mode in which it has boon brought into 
operation can havo produced the results that have been 
brought out; lor every death that may have escapri 
registration only aggravates the evil; and surely it is 
enough to have shown that with the advantages which 
Sydney enjoys by position and elevation, the deaths ini 
year, marked by no extraordinary exciting causes, 
should have exceeded those of the metropolis of Eng¬ 
land, with its two and a half millions of inhabitants, ia 
a year marked by the ravages of a fatal cholera epi¬ 
demic. 

This fact should awaken us to a proper appreciation 
of this jjreat sacrifice of human life, and to the earnest 
application of remedial measures. 


Table showing the Deaths from various causes registered in Sydney (Central Office) during each of the twelve 
months from 1st March, 1856, to 28th February, 1857. 


Causes op Death. 

185C. 

March. 

April. 

X 

rf 

s 

June. 

July. . 

August. 
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2 

.3 

01 

U1 

October, 

November 

u 

01 

a 

a 

o 

o 

ft 

. £ 
o P 

21 

•"3 

[ £ 

3 

© 

Total. 1 

1 

Zymotic Diseases. 

12 

22 

21 

21 

15 

12 

15 

15 

10 

22 

16 

10 

191 


Sporatic Diseases: 














2 

Of Uncertain Seat .. 


11 

22 

12 

21 

18 

11 

13 

15 

30 

15 

14 

1991 

3 

Of Ncrvons System . 

17 

24 

19 

13 

14 

12 

13 

22 

20 

32 

28 

22 

224! 

4 

Of respiratory System .. 

5 

21 

27 

18 

17 

17 

24 

23 

16 

20 

19 

40 

23, 

5 

Of Circulatory Svstem . 

14 

1 

3 

4 

5 

4 

3 

3 

2 

2 

3 

4 

iij 

6 

Of Digestive Organs ., 

3 

28 

21 

8 

15 

13 

8 

12 

12 

32 

40 

30 

ssg 

7 

Of Urinarv Organs.. 

17 


1 

2 

i 







1 

a 

8 

Of Generative Organs. 


2 

1 

3 


3 



i 

1 

3 

1 

17 

9 

Of Locomotive Organs . 

2 

1 

2 

i 


2 

4 

3 

i 


2 

o 

is! 

ro 

Of Integumentary System. 















Old Age . 


3 

4 

4 

3 

5 

5 

2 

4 


2 


34 

12 

External Causes . 

2 

11 

4 

9 

6 

9 

8 

10 

5 

18 

7 

9 

102 


Unspecified . 

2. 

5 

6 

9 

3 

1 

6 

... 

4 

5 

8 

2 

51 
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80 
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104 

100 

96 

97 
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90 
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SUMMARY OF DEATHS of both sexes Registered in Sydney , from 1st of Mar eh, 

1856 , to 28 th February 1857 . 


Causes of Death. 

- 

Under 1 year. 

j 1 to 2. 

■o 

O O 

N CO 

‘o 

o 0 p 

3 ^ 

O 

5 to 10. 

to 

o 

o 

| 15 to 20. 

O 

© 

IN 

| 25 to 30. 

| 30 to 35. 

| 35 to 40. 

*2 

O 

© 

45 to 50. 

50 to bo. 

55 to 60. 

60 to 65. 

© 

1'- 

o 

-*-> 

AO 

© 

70 to 75. 

©' 

cc 

-2 

AO 

80 to 85. 

85 to 90. 

AO 

© 

O 

© 

© 

95 to 100. 

? 

Total at all 

Ages. 

Zymotic Diseases. 
Endemic, Epidemic, & Con¬ 
tagious . 

Co 

26 

8 4 

1 104 

4 

7 

5 

12 

10 

8 

6 

6 

3 

7 

4 

6 

9 

3 

2 
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191 
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Sporadic Diseases. 

Of Uncertain Seat .— Dropsy 
and other Diseases of Vari¬ 
able Seat ... 

86 

G 

6 ... 

1 89 

8 

2 

2 

4 

n 

15 

16 

11 

9 


2 
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Of Nervous System.' — Dis- 
ases of the Brain, &c. 

115 

16 

9 5 

2 147 

6 

4 


2 

2 

9 

9 

7 

11 

6 

9 

6 

4 

1 

1 






Of Respiratory System. — 
Diseases of the Lungs, &e.. 

23 

ii 

4 4 

1 43 

3 

I 

8 

24 

24 

25 

26 

18 

19 

10 
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3 

2 

1 

9 




1 

226 

Of Circulatory System. — 
Diseases of the Heart and 

1 


1 

1 
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3 

3 

4 

2 

3 

G 

1 

2 

3 

4 


2 




1 


37 
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Of Digestive Organs. — Dis¬ 
eases of the Stomach, 
Liver, &c... 

72 

82 
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7 
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Of Generative Organs . 

Of Locomotive Organs.— 
Rheumatism, Diseases o 
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External Causes. — Violence, 
Privation, & intemperance. 

s 

3 


3 14 


2 

2 

6 

11 

13 

12 

ii 

7 

7 

1 

7 

2 






102 
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Total from all Causes.... 
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35 

21 

19 

63 

65 

-3 
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i 

67 68 

56 

19 

52 

28 

9 

19 

11 

2 

2 

4 
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CHRIS. ROLLESTON, Registrar General. 


The reading of the preceding paper by 
Mr. Rolleston having excited some discus¬ 
sion, in which Dr. Bland took part, that 
gentleman finding the evening far spent, 
offered to read a paper embodying his views 
on the subject, at the July meeting. On. 
Wednesday evening, July 8th, therefore 
Dr. Bland read the following paper on the 

SANITARY REFORM OF TOWNS AND 
CITIES. 

The day, perhaps, is not far distant, when the 
ground-plot of our towns and cities will be held of 
infinitely more importance than even the beauty or 


grandeur, however desirable, of their building ; but 
nntil this shall take place it must daily become more 
and more obvious, that it will be in vain to expect 
fny perfect or trustworthy syBtem of sanitary re- 
orm,—a subject which, although, deferred to the 
last, ought doubtless to have been the very first, for 
consideration, a matter of which it may bo truly 
Baid, if we examine its various bearings, its 
connection with the spread or arrest of epidemics, 
as well as with the general health, welfare, hap¬ 
piness, longevity, ana hence, with the general im¬ 
provement and advancement of tho human race. 
“ There is no price, we could afford to pay, 
too high, in order to secure to ibe inhabi¬ 
tants of our towns and cities, .'(I refrain for the 
present from the consideration of our country dis¬ 
tricts,) the greatest attainable amonnt of health and 
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longevity, as well as protection from actual dis¬ 
ease.” __ .... 

. The day cannot be far distant, we would fain 
hope, when the first consideration in the selection 
of tho site of any futuro town or city, will bo its 
probable “healthiness” or “unhealthiness,” in¬ 
cluding, of course, its “fitness” or “unfitness" for 
sanitary improvement. Tho primary survey of such 
ground-plot, including that of its more or less proxi¬ 
mate vicinities, would then not be confined to 
mere size, but it would embrace also its surface 
configuration, its heights and ridges, hollows or 
depressions, with memoranda as to any manage¬ 
ment which, with dbo regard to sanitary principles, 
would oitherimmediatoly, or by degrees be required. 
Simultaneously would como into consideration 
the means of ensuring unlimited supplies of the best 
water, tho mean3 of securing the freest obtainable 
ventilation, throughout the future city, and that 
with the purest air-arrangement, for constructing a 
well devised system of drainage, the planning of 
future streets, squares, parks, gardens, markets, 
with ample “ neoropolitan” reserves, in full ac¬ 
cordance with the above sanitary principles, with the 
carrying out of which no minor consideration should 
be allowed to interfere. 

In addition, would be made arrangements which 
will be mentioned by and by, lor the providing of 
an ample extent of constitution walks, or pro¬ 
menades, in every direction, together with an 
abundance of tho best baths the locality could afford. 

In the above outline I have confined myself to 
sanitary objects solely. I must, however, observe, 
if only in more justice to the subject, that other 
objects have in no instance been lost sight of, much 
less sacrificed ; but on tho contrary, as it is hoped, 
it will appear as we prooeed, many other highly 
important objects will bo more or less fully attained 
or promoted by tho self same means, by which the 
objects immediately under consideration will bavo 
to be achieved. 

Presuming that all that has been above proposed 
had been fully realizod, or at least planned, 
and determined upon, we might then begin 
to think of building, and not till then. This is, of 
course, the converse of our present system, or 
rather practice, and want of system ; at” least, as 
far as I am aware; tho practice or usage hitherto 
having been to build first, and then survey. In the 
sense now spoken of, it so happens, that we do not 
survey at all. Whence it has arisen that for tho 
most part, after a time, as we proceed, step by step 
we beeomo immersed,—" steeped to the very lips," 
in an accumulation of “ difficulties," or, as far as re¬ 
form is concerned, “impraotibilitics,” entirely, in 
almost every instance of our own creation. If 
proof is desired, I would only say, to such inhabi- 
tants of this young city, as recollect its progress 
from its earlier years, “ circumspice;”—and yet, 
who is to be blamed? Doubtless “no one.*’ Tho 
blame is inherent in the usage, as to this matter, and 
which I believe, I may designate not only as “ im¬ 
memorial,” but “universal,” and that throughout 
all ages, and, as far as we know, throughout all 
countries. 

But in order to illustrate, as clearly as possible, 
the objects of this essay, I bog to select the very 
site on which this ctiy itself, as far as it at present 
extends, is erected; not that the reforms I am 
about to propose for it, are for tho most part, any 
longer practicable, or at least likely to be adopted ; 
but rather because the site of this city seems to 
offer the largest amount of material for the illus¬ 
tration of this subject, of any with which I am 
acquainted. 

Sydney stands, as universally admitted, on a 
pot, in every respect, unsurpassed, if not un¬ 
rivalled. The most interesting portion of which 
consists of a series of ranges of moderate elevation, 
though, in some instances, somewhat steep. These 


minor ranges or spurs slightly radiate from a maid 
range—a broad, continuous height, tendu,g X. K. 
towards the south head, and 3. \Y. toward! 
Liverpool. The several valleys situate between the 
spurs or branch ridges form inclined planes, until 
eventually they descend to a level with the general 
bed of tho harbour, constituting coves and bays, 
of which a large portion of the harbour 
itself consists. 

These valleys at their upper terminations are 
closed by their junction with the main chain or 
ridge, constituting a succession of “ valles clans" 
whilo below in that part of their course, where the; 
join the waters of the harbour, they form portions 
of a damp or even Bwampy surface The margins 
of those numerous coves and bays on the south 
side of tho harbour, which indent the X. E. end of 
the city; while the heads eftheso coves and bajs 
arc in every instance shallow and present, 
except about high water, more or less ex¬ 
tensive flats of mere mud or silt, offensive, particu¬ 
larly during the morning and evening, and yearly 
becoming more so. 

A sito such as the above in a sanitary point of 
view, while in its natural state, would be highly 
objectionable. Tho sides of the valleys, particularly 
duririf the summer, forming a species of reverbera¬ 
tory furnnoo, tend to concentrate heat, and thusag- 
gravate the temperature of that season at the same 
time that their closed upper terminations, arren 
tho fres escape of tho heated and impure air, anJ 
thus create a closo oppressive atmosphere, while the 
exhalations from the low bogey, or at least damp 
portions of tho valleys, and from the Contiguous 
fiats, generate incessantly—summer and winter- 
day and night—an amount of “ miasma," or 
“malaria,” which, if not, under ordinary circum- 
stances, of sufficient intensity to create disease of 
any given type, is still injuroUs to the health, and 
that not merely on the spot and within its imme¬ 
diate vicinities, but not unfrequently throughout 
the city, together with its environs, "nils, 
I am strongly impressed that this very self-same 
morbific agent has already on various occasions 
added much to the intensity which has been <x- 
casionally observed in some of our epiuetmcs 
during the last thirty or forty years. What, then 
if my impression be correct, may not be expected 
from this cause by and by, acting on »u 
infinitely more dense population, aBd during the in¬ 
vasion of epidemics of uu infinitely more destructive 
character than any that has appeared amongst ns 
hitherto, when neither elevation of site, or position 
in other respects, or distance itself, within certain 
limits, and those of no narrow oxtent, could be ex¬ 
pected to.afford anything beyond a most precarious 
amount of protection. But, if the above be correct, 
how can the Bite on which this city is built he other¬ 
wise, in a sanitary point of view, than most objec¬ 
tionable ? My reply would be, that notwithstan¬ 
ding the above objectionable qualities, the site m 
question is one of the most desirable with which 1 
nm acquainted ; inasmuch, as fully the same 
amount of objectionablo qualities attaches toalmost 
every other town dr city, whether in its improved or 
unimproved state, as far as I am cognisant oft the 
subject, while the spot in question offers facilities 
of the most rare occurrence elsewhere, for their re¬ 
moval, at tho same time that it presents to us in¬ 
numerable sanitary, as well as other, advantages o. 
the highest order. 

Tho main objections to the site of this _city, 
together with tho principal means for their re. 
moval having been pointed out in general term*. 

I now proceed to thoso details without waic 
it would be impossible to render a subject to 
intricate, as well as extensive as the present, 
clearly intelligible, or at least readily and muuis- 
talieably so, let us then suppose that a plan, bsss- 
on the comprehensive sanitary principles aoo» 







SYDNEY MAGAZINE OF SCIENCE AND ART. 


43 


stnted, had boon laid down when tho site on 
which the embryo city now stands, was originally 
fixed upon, for the groat future seaport ns 
well as capital of tho colony, and let us suppose 
that this plan had been unremittingly acted upon 
ever since. What tfnuld now have been the 
results ? Commencing East, and thence proceeding 
West, if for the mere convenience of some one fixed i 
arrangement, lot us begin with Ttushcutter Bay or 
Cove ! What then long since would, or must, under 
such a system, havo become of thoso mud flats, which 
at present d»*fAce one-fourth, at least, of this pieco 
of water? Exposed to tho air tho greater part of 
the 24 hours, and emitting more or less pestilent 
vapours, together with that low swampy plot at its 
head, lying between 44 Darling Point” and “l)ar- 
linghurst ?” Tho reply is obvious. Not only would 
the whole of that* spot, at tho same time, 
With tho mud nuisauco of the Cove have long since 
utterly disappeared *, but the Cove itself would not 
have been reduced in depth, as it has been, and that 
even at its embouchure, from about four to about 
two fathoms, while any silt or mud that might pos¬ 
sibly have collected on its shores at the period of 
our first arrival, would itself, long since, have boon 
removed and measures adopted precluding the pos¬ 
sibility of any future rc-accumulations—while the 
mud and silt so obtained, might have been laid around 
the head of the Cove, and covered with fitting mate¬ 
rials, so as to form a broad embankment of only 
just sufficient elevation to be secure against the 
invasion of the highest tides, and that in tho 
roughest weather. 

This broad water-line embankment, in order to 
enable it to withstand the occasional washings of 
the waves or tides would have been protected 
with a low massive stone facemcnt, attached to 
which, here and there, would bo a few broad 
low, steps, descending into tho water, when the 
tide was in, and giving at all times an easy access 
to what would then have been the clear, brilliant 
waters of the cove, for tho convenience of children 
and fem»lo bathers, while the “ debris’* resulting 
from the mere indispensable levelling of “ Darling 
Point” and “ Darlinghurst/ 1 together with tho 
contiguous, sand-hills would have afforded ample 
material, for the due filling up of the entire space, 
now little better thin a more bog, between those two 
localities— while tho border facing the water would 
have been converted with an elevated plateau or 
terrace, possibly some SO or 40 feet, or more, if re¬ 
quisite, in height. A strip of this plateau, some 
200 feet in breadth, and extending its entire length, 
would havo been loft to the public, as a “ constitu¬ 
tion’’ promenade, faced on its water-front with solid 
masonry— while it would communicate with, the 
Water-line platform below by flights of steps (one 
at each end,) descending sideways, so as to encroach 
&s little as possiole on the latter. The steps them- 
feclves Would bo low, broad, of araplo length, ami to 
render them as convenient and safe as possible, con¬ 
structed with, here and there a level space, similar 
*0 the landings’’ in a staircase, while their outer 
Hdge or border, together with that of tho entire 
?t promenade 1 ' would bo protected with-ballustrades, 
or a high iron railing. 

Tho inner or land edge border of tho promenade 
Would have been bounded, by the course of tho 
8outh Head Road ; but which in no placo would 
have been less than 100 feet in breadth, as consti¬ 
tuting one of the main east entrances to the city, 
while the road itself, by its greatly increased eleva¬ 
tion, would have ascended to the Point at the one 
end, and to Darlinghurst at the other, by the most 
easy gradients. 

As to the Bay or Cove—as this small Cove could 
scarcely ever be required for shipping purposes, for 
which 1 believe it is not particularly well suited, it 


processes above described, andSndly, in addition, by 
throwing across its embouchuro a pallisade, consist* 
ing of perpendicular iron rods or rails, protected, 
with a covering of Gutta Perche, as elsewhere 
described. 

The little stream of fresh water passing through 
the centre of the present swamp, now raised to a 
level with tho contiguous road, could have been 
readily provided for by the talented practical engi¬ 
neer, perhaps conducted to an artificial tank on the 
beach, for the supplying of the bathers with such 
fresh water as they might require, while tho surplus 
might bo allowed to flow over the ed^es of the basin 
or tank, pure and translucent into the cove. 

Proceeding West, as proposed, wo next come 
to Woolloomooloo. Ilere the minuteness, and I fear 
tediousness, of the last description, may fortunately 
save some time, inasmuch as tho Bteps to be taken 
here, would be much the same as thoso just de¬ 
scribed. Tho “ dredge”—tho waterline platform, 
with the reduction and levelling of the conterminous 
heights—while tho whole of tho great basin or valley 
itself, would have had to bo literally filled up nearly 
to tho brim. Bordered along its more extensive 
water-front, with the same species of artificial u 
race,’’ or “plateau.” and of about the same height 
—(some 30,40, or 50 feet,) as that at *‘ ltushcuttor. 
There would have been at each end the same species 
of massive stone steps, as a means of transit “ to 
and fro” the waterline platform beneath. Hero also 
a strip of the upper platform or terrace (not less 
than 200 feet in broadth,) would havo constituted a 
promenade for tho public, communicating by tho 
easiest gradients,—at ono end with the height of 
“ Darlinghurst,” at the other, along a level road,—• 
with the beautiful rides, drives, and walks, i. n Jjhe 
“ Domain,” from which it would have been divided 
merely by a gate; and should the waters of this 
beautiful bay be still as hitherto used as a bath, then 
the same kind of Gutta Perche water fence would 
have been also in requisition. 

(To be continued next month.) 


The following paper was read by His Ex¬ 
cellency, Sir William Denison, K.C.B.,on 
THE MOON’S NOTATION. 

At tho last mooting of tho Society a question was 
raised in the course of conversation, as to tho evi¬ 
dence which wo possess of tho rotation of the Moon 
on its Axis, and it was asserted by some of tho Mem¬ 
bers, that the phenomena connected with tho motion 
of the Moon round the Earth, and especially tho fact 
that in her monthly revolution she always presents 
the same face to the Earth, do not afford sufficient 
evidence of this rotatory movement upon an Axis. 

As this is a question which has excited some inter¬ 
est in England, it may bo as well that a better, or 
at all events, a more clear and formal explanation 
should be given of the facts connected with the mo¬ 
tion of the Moon than could bo done in the course 
of tho conversation at the last meetine ; and this 1 
propose now to attempt to lay before tho Society. 

In tho first placo it is desirable that a clear idea 
should be formed of the meaning of the terms used, 
before wo begin to reason upon tho facts which 
these terms are supposed to embody. The terms to 
which I especially allude aro Notation and ltevolu- 

tl °Ko , 'ation in tho sense in which I propose to employ 
the term (which I believe to bo that which 13 ordi- 
narilv signified by il) means tho movement of any 
body round somo lino imaginary or real within such 
body. A Wheel rotates upon its Axle ; the Earth 
rotates around an imaginary Axis, passing from 
Tole to Pole; and if reference bo made to any par¬ 
ticular point on tho surface of such body, that point 
is said to havo an angular motion round such centre 

^bacl^ 
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the timo which elapses from the commencement of 
this angular motion till the return of the point to 
its original position, being the time of one rotation. 

A body when acted upon by external force may 
change tho Axis of ltotation during its motion. A 
Billiard Ball acted upon at one time by the friction 
of tho tablo, at another by the friction of tho 
cushion, at another by the inertia of another Ball, 
will rotate in the space of a few seconds upon seve¬ 
ral Axes; but as a body when noted upon by no ex¬ 
ternal force will continue in motion in the direotion 
originally impressed upon it. so a body like the 
Moon projected into space, with certain motions of 
rotation or revolution, or both, will continue to move 
in accordance with its original impulse. 

Revolution, as contrasted with Rotation, means 
the angular motion of a body round a point or cen¬ 
tre, or other body external to it. The Earth revolves 
round the Sun, the Moon round the Earth ; a stone 
in a sling revolves round the hand which is employed 
in giving it the whirling motion. The difference, 
then, between rotation and revolution lies in tho 
position of tho point or axis round which the angu¬ 
lar motion takes place. In the one case this point 
or axis iB within the circumference of the body; in 
the other it is external to it. In neither case, how¬ 
ever, would the inhabitants of a body, rotating or re¬ 
volving, ho sensible of those angular motions unless 
by reference to some other body or bodies external 
to it. How nro persons residing on the earth made 
cognizant of this angular motion by which they make 
one rotation in about 21 hours f As all parts of 
the globe partake of the same motion,—had wo 
hothing td servo as an index—nothing to mark tho 
point of departure and that of return we should be 
altogether ignorant of tho fact; We have, however, 
two special indications by which we are enabled to 
deoide upon the fact of our angular movement, and 
the timo which is required to complete one rotation 
—these indicators are the fixed stars and tho Siln. 
Tho former, from their immeasurable distance, are 
the surest indicators. A line drawn from the Earth 
in December to a fixed star may, on account of this 
distance, bo considered to bo parallel to the line 
drawn to the same star in June, although the dis¬ 
tance between the points occupied by the Earth in 
December and June is not loss than 100 millions of 
miles. A star then is a fixed mark to which refe¬ 
rence can always be made; and if we find that an 
imaginary lino drawn from the Earth to a star makes 
a certain angle with a given plane passing through 
tho axis of the earth at midnight, and that, passing 
through all the various angles marked upon the cir¬ 
cumference of a circle, it marks tho same angle at 
Or near midnight on tho following night, wo say that 
tho period elapsed between the appearance of the 
star and its return to the same spot mark tho time 
of ono rotation of the Earth on its axis. I have said 
that a star is the best indicator of the movement of 
rotation of the Earth:—tho Sun, however, is the 
most marked object of reference ; but in the case of 
tho Sun tho question becomes complicated with the 
movement of revolution round the Sun, or with tho 
angular motion of tho Earth in its orbit. Tho time 
of rotation as measured by the return of tho Sun to 
the meridian day after day, differs from the time of 
rotation as indicated by the return of a star to the 
meridian, inasmuch as during the 24 hours Which 
have elapsed between the two passages ot the Sun 
over the meridian, the Earth has moved over a cer¬ 
tain portion of its orbit. In point of fact, tbo num¬ 
ber of actual rotations of the Earth in 385 days, is, 
as near as possible, 366, as measured by the stars. 

Having thus explained and illustrated the meaning 
of the terms employed, and the mode of determining 
the angular movement of rotation of bodies. I wil 
proceed to consider the phenomena connected with 
the motion of tho Moon, and to prove that these 
phenomena are only to be explained by the angular 
movement of the Moon round an axis within its 


body, or, whioh is the same thing, a movement of 
rotation, the period of which, when referred to tho 
Sun, coincides precisely with that of its revo ution 
round the Earth. The peculiar phenomenon to 
which reference is made is the presentation of the 
same portion of the surface of the Moon to the E.rih 
during the whole of its revolution, which is as if the 
Moon were fixed at. the end of a loDg arm extending 
from tho centre of the Earth, by which connection 
its revolution round the Earth is insured. Assum¬ 
in'- this to bo a correct analogy, tho persona who 
deny tho rotation of the Moon say, that tho body 
being fixed on the arm cannot bo said to rotate oh 
an axis, its enly motion according to them being one 
of revolution. Before, however, we affirm this fact, 
let us place ourselves en the surface of tho Moon, 
and consider what our idea of our own motion would 
be. We should see a glorious object in the Earth to 
which our attention would principally be turned; 
but wo should also see the stars, and in observing 
them we should remark that they had a marked up. 
parent angular motion, that is, tho star ^rkich at 
some period of lunar timo appeared to be just above 
our heads, would some time afterwards (seven dats 
of our time) be on the horizon; in the same addi¬ 
tional period it would be under our feet-in the same 
additional period it would make its appearance on 
tho opposite horizon; and in another seven days 
it would resume its old place in the zenith, and 
tho same phenomena would be repeated from 
month to month, from year to year, from 
century to century. When wo begin to specu¬ 
late upon tho cause of this movement among tbs 
stars, wo should very possibly assume that thev 
were all made for our use—that we ” er ° 
centre of the Universe—and that the Earth, the 
Sun, and tho Stars revolve round us; and wo should, 
I have no doubt, devise very skilful combinations of 
curves to explain all these motions in accordance 
with our theory. After a time, however, more cor- 
root ideas would bo generated, and we should arms 
at tho conclusion that the apparent movement of 
the stars was caused by a real motion of our owa; 
and we should begin to measure accurately the an- 
gulnr velocity of this movement—that is, vve shouid 
observe the tune which elapsed from the period when 
the star crossed the meridian of our abode to that at 
whioh it returned to it again, nnd we should cdl 
that the time of our rotation upon osr axis, wo 
should, in point of fact, have exactly the same evi¬ 
dence of tho rotation of the Moon as we now have, 
from the stars, of tho rotation of the Earth ; and if 
this evidence bo sufficient to prove that the “ rt “ 
rotates on its axis; tbo samo evidence ought tone 
sufficient to prove that the Moon does bo hkwte. 
Were there no angular motion round the axis ol me 
Moon—that is, were the star which is ones 
on the meridian always to remain there, then 
it is evident that the face of the Moon which at 
ono time is opposite to the Earth -vy°nld after 
half a revolution in its Orbit, bo looking directly 
away from it; but we find that this is not the case 
we find that the Moon constantly turns to us the 
same face ; and we calculate therefore, and most 
accurately, that the time of its movement ot rota¬ 
tion, as referred to tho Sun, is equal to that ot ns 
revolution round the Earth : a day therefore, it 
can call it suoh, to the inhabitant of the Moon. « 
equal to our lunar month in duration, that 
garding the trilling changes caused by the WM**’ 
rit.iea of tho Moons motion : and speaking in rouna 


guraing tne irmiug . v " j 

rities of the Moon's motion ; and speaking m rouna 
numbers, the timo from Sunrise to Sunset is q 
to 168 of our hours, and the time from Sunseno 
Sunrise the same. , . „ 

There would, of course, be a difference between 
Solar and Sideral time at the Moon analogous to 
that which exists on the Earth, but to that it is un¬ 
necessary to allude at present; the. facts which are 
to be deduced from this difference being the duration 
of the revolu tion of the Earth and Moon round the Sod 
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Prom observations talidn at 9 a.m. and 9 p.m. each day. 


Temperature op Air. 


Moisture. 


CLOUD; 


S0'254 

30191 

30180 

30082 

29- 983 

30- 027 
30 044 
29950 
29-975 
29909 

29- 934 
29 : 951 

30- 122 
30-180 
30-192 
30-037 
29-500 
29-428 
29-41® 
29:565 
29-682 
29-690 
29-579 
29-806 
29-9SQ 
30.073 
30002 
29-936 
29-901 
29-502 


29-908 51-0 


'= O 


« a 


50- 0 

49- 8 

51- 4 

50- 3 
47-1 
49-7 
47-8 
45-4 

42- 6 
39-8 
371 
38.0 
39-4 

43- 5 
41-8 
500 
555 
460 

43- 2 
41-3 
35-7 
41-4 
47‘J 

44- 6 
49’6 

40- 3 

41- 3 
410 
38-8 
38-8 


62-1 43-9 18-2 4 40 5‘39 


66-2 


36-3 



Winds. 


s 

§ 

53 § 

on 

o 

S-s 

a S 

Weather, etc. 





Ci. Cu. 
Cu. Ci-St. 
Ni. Ci-St 
Ci-St. 
Ci. Cu. 
Cu.-St. 
Ni. Cu. 
Ci. Cu. Ci. 
Ci.Cu.Ci.St 
St. Ci. 


Cu. 

Ci.-Cu. 
Cu-St. Cu. 
Ci-St. 

Ci.-St. 


Calm weather 
Confused clouds 
Showers. 

Night mists 
Peculiar clouds 
Shower 

Cloud-bank to E 
Lunar lidlo 

Fine cold weathei 
Continual distam 
storm clouds, and 
lightning to East¬ 
ward 

Change of wind 
Very threatening 
Heavy storm 
| Fresh breezes and 
> gales.' Dark con- 
j fused clouds. 

I Verv clear air 
1 light breezes 
J Distant lightning 
Large clouds 
Fine and dry 
Very clear 

) Clear, p 
f weather 

Gale 


Means and suins: 


Lllh.HtUE I c . L , c 

Lowest j at 9 a,m: or Up-.m: 


N B.—The observations are not corrected for diurnal 
variation. The principal instruments have been com¬ 
pared at Greenwich, and the readings are all reduced 
accordingly. 

Pressure ,—The barometer is 11 feet above tHe.s e a.-l e vel . 
The greatest range of .pressure is ;860 inch ine 
mean gaseous pressure of dry air is 29-620 inches. 
Temperature of Air .-The mean of all self-registered 
maxima and minima is 53 0 degrees. 

The adopted mean temperature of the month trom 
all observations is, therefore, 52 0 degrees Fahren¬ 
heit. The adopted mean of June, 1850, was 4S;4 deg. 
Moisture .—The dew-point is calculated from readings of 
Negretti'sand Lsmbra’s dry andwet bulb thermome¬ 
ters, bythe uso of Glaisher’s tables. 2nd ltdn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m., is 47-5 degrees. The mean elastic force of 
vapour is -288 inches. The average proportional 
humidity of the air is denoted by -77. -perfectly- dry 
air being taken as 0, and saturated damp air as iO. 
Rain .—More or less rain fell on 124days during the 
month. The total depth being is 5-39 inches; it 
is collected at one -foot' above the-ground and mea¬ 
sured at 9 p.m. 


Cloud —The extent of cloud is expressed by the tenths 
the -whole sky covered by it. , 

The forms of clouds are denoted as follows-, he 

her of days on which each kind occurred tenH 
the month being added in figures. 

Cu. Cumulus...9 Ci-Cu. Qirro-cumulUl-.... | 
r; firms 4 Ci.-St. Cmo-stratus mml* 
St Strams::::..2 On-Si 

Ni. Nimbus,...4. i 

Ozone.—The mean monthly amount of ozone is•- V 
6-6 degrees, by night 6-2 ditto. 

Winds .—The winds may he thus summed up.^ 

47 Nlf 1 day 


■w 
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71 

3 

8 

41 
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Double Bay, near Sydney, N.S.W. 


Calm 1 -> 

V. S. JEYONS. 
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THE PATENT LAW. 

In our last monthly issue, we directed at¬ 
tention to the state of the Patent Law, as 
it exists in this colony. The consideration 
of this subject is peculiarly in consonance 
with the object of this journal, and we 
shall, by all the means in our power, give 
publicity to the extremely liberal provi¬ 
sions, for taking out patents, which are in 
existence here. 

In a very friendly criticism of our re¬ 
marks on Labour-saving Machinery, that 
appeared in the Sydney Morning Herald , 
the writer warns us of the tendency of 
machinery to degrade the artizan into a 
tool, and he quotes Emerson’s English 
Traits in support of his view. It can 
hardly be supposed that the writer was 
averse to the employment of machinery, 
more especially when it is considered by 
what very elaborate and beautiful mechan¬ 
ism the very journal in which the warning 
appeared is printed, and that every sheet 
that it issues is folded by mechanical agency 
instead of human fingers. 

We are convinced that for many years 
to come, there need be no apprehension 
felt that machinery in this colony, will be 
so multiplied as to produce the deteriorat¬ 
ing influence on the population, exhibited 
in the manufacturing districts of England, 
which excited the sympathy, and suggested 
the warning of the American Essayist. 
We firmly believe, that one of the greatest 
wants of this country is the adaptation of 
simple mechanical aids to the ordinary oc¬ 
cupations of agricultural and pastoral 
life. 

That there is ample encouragement to 
inventors to exercise their ingenuity in 
devising improvements will be seen by 
the following Abstract of the Patent Law 
of New South Wales. 

The Act under which patents may be 
secured in this Colony, is the 24th of the 
16th of Victoria, and was passed in the 
year 1852. The preamble states “ that 
whereas it is expedient that the exclusive 
benefit of inventions and improvements in 
the Arts and Manufactures should be se¬ 
cured for limited periods to the author or 
authors, &c., and whereas it is doubtful 
whether the Laws of the United Kingdom 
extend to, or have effect in the colony of 
New South Wales, be it therefore enacted, 
&e.that the Governor may grant Letters 
of Registration for a period of not less 


than seven or more than fourteen years for 
such inventions or improvements, guaran¬ 
teeing to the authors the exclusive enjoy¬ 
ment of the advantages thence accruing. 
The second clause provides that the per¬ 
son claiming to be the author shall, previ¬ 
ously to his obtaining such Letter of 
Registration or Patent, deposit with the 
Colonial Treasurer the sum of twenty 
pounds sterling, and present a petition to 
the Governor setting forth his claim, and a 
specification of the invention. This peti¬ 
tion and specification is to be referred to 
one or more competent persons nominated 
by the said Governor, and in the event of 
their favourable report, the patent shall be 
granted and letters of registration filed 
in the proper office in the Supreme Court 
of the Colony. The third clause enables 
the grantee of such patent to sell or assign 
the same. The fourth limits the official 
expenses of the patent to the sum of twenty 
pounds paid into the Colonial Treasury, 
and the fifth and last clause provides for 
the repeal of such patent under the usual 
exceptional circumstances. 

This short abstract contains in fact the 
whole Patent Law as it exists in this 
Colony, and seeing it is so very facile and 
so cheap, we are surprised that it has never 
yet been availed of. 

There are many specialities in this colony 
to be provided for, that would well repay 
the taking out of a patent. Let us glance 
at some. One desideratum is an applica¬ 
tion of machinery for washing the wool on 
the sheep’s hack. Machinery has done 
more difficult things than this with economy, 
and those of our readers who are acquainted 
with the costly and clumsy mode in which 
this is accomplished at present, will appre¬ 
ciate the advantage that would be gained 
by an improved method, not to mention the 
largely increased value of the staple pro¬ 
duction of the colony, and the lessening of 
the cost of freight. There can be no doubt 
that a practical invention for this purpose 
would realize a splendid fortune. 

Take again, the waste of food that takes 
place In the country districts, in the boil¬ 
ing down sheep and oxen for tallow. 
Nothing but the apparently inevitable ne¬ 
cessity of destroying the flesh for the sake 
of the fat, could reconcile us to the fact, 
that tons of fine beef and mutton are an¬ 
nually thrown away. 

Now, can no ingenious chemist devise 
some cheap plan for preserving this food 
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for exportation, and trimming off the fat 
for tallow-making purposes ? 

In the first number of this journal, we 
gave the specification of a recent patent 
granted in England for the preservation of 
meat without the aid of salt. "VVe should 
very much like to see some experiment 
tried. It does not’appear to us at all im¬ 
possible, and if it could be done, New 
South Wales would add a very large article 
of exportation to her diminishing list of 
productions. 

We oiler one more problem to stimulate 
the ingenuity of our young readers of a 
mechanical turn of mind. It has been 
their task, perhaps, in the course of their 
colonial experience, to have to cleave a log 
of stringy bark or blue gum timber for fire 
wood. It is the daily task of hundreds, 
or we may say thousands, in this city. 
A common axe is the implement used for 
the purpose. It is a most laborious task, 
and severely tests the patience and tries the 
strength of a person unaccustomed to the 
labour. We think it would he easy to de¬ 
vise a simple combination of leverage, act¬ 
ing upon a powerful axe, which should 
eleave, without any great muscular effort, 
any ordinary log of colonial timber sub¬ 
jected to its power. It should not be a 
costly machine, perhaps not exceeding two 
or three pounds. We are sure a macliine 
of this kind would be hailed as a great 
boon by hundreds in this colony, and we 
hope that some of our young mechanics 
will turn their attention to Ik If they 
should succeed, they might obtain a patent 
right for £20, and we could safely gua¬ 
rantee them a large reward of fame, of gra¬ 
titude, and pecuniary profit. 'Who will be 
the first man to take out a patent in New 
South Wales ? 


TRANSACTIONS OF THE 

AUSTRALIAN, HORTICULTURAL, 
AND AGRICULTURAL SOCIETY. 

Seventeenth Monthly Meeting , Aug. 4th, 185?. 

Held in the Royal Hotel. His Excel¬ 
lency Sir W. Denison, K.C.B., President, 
in the chair. 

Members of Council present:— 

The Hon. E. Deas Thomson, C.B., Vice- 
President ; Messrs F. Mitchell, T. W. 
Shepherd, P. L. C. Shepherd, R. Driver, 
Wm. McDonell, D. Mclnnis, J. E. Blake, 
E. K. Silvester, F. Creswick, M. Guil- 


foylc, Dr. II. Houston, II. R. Webb, 
and about fifty members and their friends. 

The minutes of the last meeting were 
read and confirmed. 

The President laid upon the table two 
descriptions of seed—one which we may 
look upon as the true Sorghum sacchara- 
tum, accompanied by its products, viz., 
flour, bran, pollard, sugar, and treacle, tlw 
original seed of which, the producer obtained 
from this society last season ; and the other 
a very similar seed to the saccharatum, 
but lighter in color, and which has in many 
instances been mistaken for the true seed, 
which he alleges that lie obtained from the 
Hon. E. Deas Thomson, but in which lie 
must be mistaken, as to this gentleman, un¬ 
doubtedly belongs the credit of having in¬ 
troduced into this colony this truly valuable 
cereal. 

The President stated that the above ar¬ 
ticles, together with specimens of Australian 
Cochineal, and Dye, prepared from the 
same, had been forwarded to him by Wil¬ 
liam Malbon, Esq., of Sunny Bank, Dapto, 
and had been prepared in a rough way, 
the exhibitor not having the proper appli¬ 
ances at his command for developing the 
qualities of this really valuable plant. 

The President also laid upon the table a 
box of sowing cotton, manufactured from 
cotton grown in Moreton Bay, which pos¬ 
sessed the appearance of the best samples 
of that made from the produce of older 
cotton producing countries. The reels 
were of the finest numbers manufactured. 

The Hon. E. Deas Thomson said, with 
reference to the first articles laid on the 
table by the President, that a correspond¬ 
ence had taken place in the daily journals 
respecting the introduction of the Sorghum 
saccharatum. By some means the seed of 
the common millet had been disseminate! 
as S. saccharatum. 

Mr. Thomson then laid upon the table 
samples of the two kinds of seeds, stating 
that the true saccharatum had been 
forwarded by him to the Director of 
the Botanic Gardens for distribution. He 
said lie had found it excellent fodder for 
cattle, that its seed was eaten by poultry, 
and that the saccharine matter was capable 
of being converted into sugar by crystalliza¬ 
tion, or spirits by distillation. 

Mr Thomson called the attention of 
members to a grass growing in the Domain, 
which possessed very nutritive qualities, 
was of stroDg growth, and would sustain 
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cattle during the winter months, the seed 
of which may be sown in May. 

The President informed the meeting that 
a great quantity of the seed of this grass 
had been saved. 

Mr. Theodore West read a paper on 
analysis of the soil of the Hnnter. 

The President thought, in reference to 
this paper, the quantity of iron was rather 
large. 

Mr. West considered this arose from the 
water passing over ferruginous soil. 

Mr. J. E. I?lake asked Mr. West if he 
found any phosphates in the soil submitted 
to analysis, for this was a substance re¬ 
quired in tho soil for the production of 
lucerne, wheat, <kc. 

Mr. West answered, that he had not 
found any phosphates. 

Mr. T. W. Shepherd read a paper on 
Native Plants, and the Pastoral, Agricul¬ 
tural, and Horticultural resources of Aus¬ 
tralia, being No. 6 of a series on this 
subject. 

The President remarked that concentra¬ 
tion of farmers in a locality would greatly 
facilitate their labours, and the improve¬ 
ment of their farms, and thought that a 
great deal might be learned from our South 
Australian neighbours, they having done 
much to improve agriculture by the im¬ 
portation of machinery, which must bo 
done in this colony if any degree of success 
in agriculture is to be attained. 

The Hon. II. G. Douglas spoke of the 
benefit be had derived from the introduc¬ 
tion of machinery, thrashing becoming 
cheaper every year. The thrashing ma¬ 
chine was much used in the Cowpasture 
district. 

Mr. E. K. Silvester said that there was 
a concentration of farmers in the Cowpas- 
ture district, sustaining the position taken 
up by Mr. Shepherd in his paper, and 
bearing out the truth of the President’s 
remarks. 

Mr. W. McDonell asked Mr. T. W. 
Shepherd if he thought wheat the produce 
of New South Wales superior to that of 
Yan Diemen's Land. 

Hon. E. Deas Thomson—When visiting 
the exhibition in Paris, saw wheat from all 
the Australian colonies. The New South 
Wales was, iu his opinion, superior, and 
obtained this character from the Judges. 
This wheat was grown on the Cowpasture. 

The President read a letter from Mr. E. 
IP. Rudder, of Kempsey, on grasses. 


The Hon. E. Deas Thomson considered 
that the County of Cumberland might be 
made ten times more prolific by the intro¬ 
duction of new grasses, such as the Pampas. 

Dr. Douglas wished to know if any ex¬ 
periments had been made on the Guinea 
grass or staple grass of the West Indies. 

Mr. Miles had sown some of the seed 
which catnc up, and looked promising, but 
died down in the winter. 

Mr. T. W. Shepherd introduced Mr. 
Mills, of Newtown, who laid upon the 
table a tuber of the Jatropha Manihot, to¬ 
gether with two samples of arrowroot, the 
produce of the samo. Mr. Mills informed 
the meeting that the plant was taken from 
Tahiti to Samoatho produce of each 
plant is about 40 lbs. weight, it is propa¬ 
gated from cuttings, Mr. M, bad made 
some experiments, and found that the root 
yielded 70 per cent, of flour of the finest 
quality, the remainder was useful for mak¬ 
ing cakes, &c., for which purpose it was 
used by the natives, who came a long dis¬ 
tance to obtain cuttings of it; the root re¬ 
quires cooking, which deprives it of its 
poisonous properties. Mr. M. thought it 
would grow in Moreton Bay, or Norfolk 
Island, 

The President said lie should have much 
pleasure in forwarding the tuber to the 
Botanic gardens at Moreton Bay, in order 
that the same might be propagated. 

The Hon. E. Deas Thomson proposed, 
and Mr. E. K. Silvester, seconded a vote of 
thanks, to the writers of the several papers 
which had been read this evening, and on 
being put to the meeting by the chairman 
was carried by acclamation. 

Several samples of grass seed were placed 
on the table from Mr. II. Ferris. 

No ballot being demanded, the following 
gentlemen became members of the society : 

D. C. Pool, Esq., Cockle Creek 

E. 0. Gregory, Esq., M.D., North Shore. 

Mr. IIumphreyR icliardson, Botany-road 

transactions 2 

V. Solomon, Esq., Ilomingrea Park. 

W. Graham, Esq., Dry Plains, Cooma, 
life member. 

Richard Keys, Esq., life member. 

J. E. Stacey, Esq., Newcastle. 

Andrew Loder, Esq., Colly Creek. 

G. Kent, Esq., Pitt-street. 

Richard Brooks, Esq. 

W. II. Broughton, Esq., Broughtons- 
worth. 

George R. Woods, Esq. 
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George Cox, Esq. 

William Lawson, Esq. 

Thomas R. Leavitt, Esq. 

William Buckland, Esq., Macquarie-pl 

H. Heron Beauchamp, Esq., King-street 

Frederick Lassiter, Esq. 

P. II. King, Esq., Goonoo Goonoo. 

T. Woods, Esq. 

The following notices of papers were 
oiven for next month— 

Mr. Theodore West—A brief description 
of a singular insect production, found in 
some parts of Australia. 

Mr. Robert Meston—On the effects of 
acrid and poisonous plants upon graminivo 
rous animals. 

Mr. T. W. Shepherd—Native Plants, 
and the Pastoral, Agricultural, and Horti¬ 
cultural resources of Australia, No. i ■ 

The next monthly meeting will be held 
on Tuesday, September 1st. 

The report of the first annual meeting, 
held on Wednesday, July 22, will he ap¬ 
pended to this number of the. magazine, 
and the report of the Exhibition of Ca¬ 
mellias will be given with next months 
transactions. 


effects upon the land which usually follow such inun* 
(lations, these effects are, however, generally known, 
and science enables the chemist to anticipate them in 
other lands, as the inhabitants of Egypt, from their past 
experience, joyously anticipate the annual n&ing of the 
Nile. 


ANALYSIS OF THE SOIL 

Deposited by the, River Hunter, during the late floods, 
June, 1857. 

Br Mr. Tiif.odobe West. 

Tnr, sample was taken from a paddock near the Long 
Bridge, West Maitland, in which locality fir many 
acres the deposit was from 3 to G inches in depth. 

Per Cent. In 100 grs 

Vegetable Matter. 9'4 or say 9£ 

Carbonate of Lime . 3'3 ,, 3£ 

Sulphate of Lime. '6 „ £ 

Oxide of Iron— .•.10‘3 ,, 10£ 

Chloride of Sodium, (Com. Salt) 1*0 ,, 1 

SilicaS Alumina (Sand & Clay) 75'4 „ 75£ 

1000 1O0 

As the moisture in any soil is, so to speak, accidental, 
and very variable according to circumstances, it is 
usual (as was done in this case) to reduce the specimen 
to a dry state before ascertaining its component parts. 

For the information of any not familiar with the 
terms used, or the general Tesnlt to be deduced from 
such an analysis, it may be well to explain that these 
ingredients are generally found in natural soils. 

Vegetable matter from dead leaves, &c., Salts of Lime 
are invariably found, but in a limestone district in 
larger proportion. Oxide of Iron assists to give to a 
seif its dark coIout. Common Salt is generally diffused 
throughout nature in small proportion: and those esti¬ 
mated hv chemists as insoluble residue, namely, Sand 
and Clav, constitute the greater part of all earthy sub¬ 
stances." As a whole 1 consider this will prove decidedly 
fertile. It would, however, be beneficial for various 
reasons to promote the natural drainage from it, and 
plough it in, as soon as practicable. It may seem little 
convention to tV inhabitants of a district suffering 
recce* a. w infinity, still less whilst overwhelmed 
: si: lilar visit-iic:i, to speak of the beneficial 


The following letter was read by the 
Secretary :— 

To His Excellency Sir Wm. Denison, Kt., K.C.B. 
Governor General, See., op New South Wales. 

Kempsey, July, 18 tk, 1857. 

Sir, 

It is with pleasure I now lay before your 
Excellency the following observations on two species of 
grass introduced into this colony. 

The first, to which I beg to call your Excellency s 
attention, is tho “Doob Grass” of the Hindoos, “ Cyno- 
don Dacli/ton." This grass was first brought under 
mv notice bv a Captain Wright of the H.E I.C. service, 
who came to this colony with mo in the year 1831; he 
was then on his return to India, where he had been on 
active service for many years. 1 was, at the period 
alluded to, residing in Spring-street, Sydney, in the 
house now occupied by Mr. George Heece. Captain 
Wright, when on a visit to me, saw some grass growing 
in the front of the house, on the side of the footpath, 
which he instantly recognised as the Doob Grass, and 
confirmed to me the valuable qualities attributed to it; 
tho “ florins Grumincus Woburnensis," edited by 
George Sinclear, F.L.S., F.U.S., &c., and published 
under the auspices of John, Duke of Bedford. 

How this plant became first introduced into Sydney 
is not, 1 believe, known. It was probably by accident. 

On becoming acquainted with the facts mentioned by 
Captain Wright, I called the attention of a friend to it, 
on whose property, near Sydney, I found it growing. 

I induced mv friend to scud as much of the rooted 
plants as filled a large cask, to his son, then in Van 
Dicroan's Land, where it was planted, and I heard 
thrived well. On leaving Sydney for tills district, I 
brought some plants with me, and had them planted 
near'to mv residence. From these it spread rapidly, 
and mav now he found for 60 to 70 miles higher un tho 
river, and forcing its way on every side, m some places 
covering nianv acres of land. _ 

It mav, perhaps, be interesting to your Excellency to 
know iri what wav this highly celebrated grass has be¬ 
come so widclv dcsseminated. Horses and horned cattle 
are excecdincrty fond of it, and as in this colony, during 
the greater part of the year, this grass sends forth 
abundant flowering stems, the seed of which rapidly 
mature, and before thcV shed on the ground are cropped 
and eaten in great abundance with the more succulent 
leaves. The "seeds are so minute that they escape the 
process of mastication and are carried into the stomach. 
The seed is unaffected by the gastric juice in the rumin 
of the- ox, and in the stomach of the horse, and is de¬ 
posited on the surface of the ground in the excretions 
of these animals, in which it may frequently be seen 
germinating, especiallv if deposited in a damp situa¬ 
tion. Frora this cause tho grass first makes its appear- 
ance on the outside of stockyards—working bullocks 
and milch cows, as soon as they are released, eagerly 
feed upon this. They sow the seed afterwards where- 
ever thev go. Along the sides of dray-rovds it may be 
seen for" hundreds of miles. It spreads rapidly over 
paddocks in which cattle are confined who have pre- 
viously fed upon it. 

The Doob Grass adapts itself to every kind of soil— 
thriving on sand, clay, and gravel, on exposed and 
otherwise barren hills, on the rich plain and brush, ana 
on low damp lands. It endures the greatest heat but 
becomes brown and dry from the effects of frost It 
sustains the closest feeding off without injurv, pushing 
its way with its long wiry side shoots m all directions. 
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fixing its roots at every joint firmly into the soil, on 
which it holds with great tenacity. 

To the agriculturist this plant is troublesome—re¬ 
quiring the careful use of the harrow to keep it under ; 
with this single exception I believe it to be the most 
valuable grass produced in this colony, and as it be¬ 
comes more oxtended, will relieve the stockholder from 
those great losses now sustained during seasons of 
drought. Captain irright informed me that the Hin¬ 
doos during seasons of drought, in India, dig up the 
roots, wash them, and supply their horses with them. 

It appears from “ Sinclear,” to have been introduced 
to the notice of the Duke of Bedford by the Marquis of 
Hastings, who supplied him with seeds for his experi¬ 
mental garden at Woburn. 

From the testimony of Sir William Jones “ every 
law book, and almost every poem in sanscript contains 
frequent allusions to tho holiness of this plant.” Iutlie 
fourth beda is the following address to it: 

u Thee, 0 Darbha! the learned proclaim a Divinity, 
not subject to age or death ; Thee they call the armour 
of India—the preserver of regions—the destroyer of 
enemies—a gem that gives increase to the fields. At 
the time when the ocean resoundc-d : when the clouds 
murmured, and lightnings flushed, then was Darbha 
produced pure as a drop of fine gold.” * 

High as this oriental panegeric appears, when stripped 
of all hyperbole, it is not more than its highly valuable 
properties entitle it to, in hot climates subject to 
droughts from atmospheric aridity. 

lbs. 

Sinclear estimates the produce per aero at 31301 12 0 
Dried ditto „ 14088 15 0 

Nutritive matter 978 6 G 

Tho next grass to which I would invite your Excel¬ 
lency’s attention, is the “ Suffolk Grass,” Poa Annua. 
The introduction of this plant is soon told. Some ma¬ 
chinery, the wheels of which were protected with liay- 
bands bound round them, was received i.y me from 
England, and unpacked in my garden. As the liay- 
bands were untwisted I intentionally shook tlio bay over 
the soil, so that any grass seed it contained might have 
a chance of germinating. This experiment so far suc¬ 
ceeded, that the Suffolk Grass made its appearance. 
This took place about 14 years since, during this period 
the distribution of tho plant has become very consider¬ 
able. I have found it growing vigorously on brush soil, 
two miles from this place. I enclose a specimen. 

Cattle and horses are very fond of this grass, and as 
it thrives well on all soils, and grows luxuriantly daring 
winter, I think it will prove a very valuable addition 
to those now encouraged in tliis colony. 

An opinion has been advanced by an English writer, 
a Air. Hillingflect, as to its being u likely to be the best 
grass for the dairy.” 

The distribution of the Poa Annua is effected in 
precisely the same way as the Doob Grass, through the 
instrumentality of cattle and horses. 

Sinclear estimates its produce, &c., as follows :— 

lbs. 

Produce, per acre - 5445 0 0 
Ditto ditto, Dried - 1905 12 0 
Nutritive Matter, do. 212 11 Of 

Should the foregoing remarks prove of any interest 
to your Excellency, I shall feel much gratified. They 
are much at your Excellency’s service, to make such 
use of them as your Excellency may think fit. 

Begging your Excellency’s indulgence towards my 
imperfections, I have the honor to subscribe myself, 
Your Excellency’s 

Most obedient Servant, 

E. W. RUDDER. 


* Page 292. 
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NATIVE PLANTS. 

and the Pastoral, Agricultural, and Horticul¬ 
tural Resources op Australia. 

No. I. — Br mi. T. W. Shepherd. 

The subject which I propose to bring under your notice 
this evening is fraught with much interest, and although 
hitherto almost entirely neglected by tho colonists, at 
least as a body, yet is of the utmost importance, as 
tending to tho better developement of the resources of 
the country, and tho move it is examined, the greater 
will its importance appear. It is one also which pre¬ 
eminently demands the attentive consideration of this 
Society, for no subject can be more intimately con¬ 
nected with the objects for whoso advancement it was 
expressly established ; and one, in fact, to which (at 
the opening meeting held in the School of Arts) the 
Society was particularly pledged to give its best atten¬ 
tion, In discoursing on the Native Plants of Australia, 
it will be my endeavour to illustrate, first, the material 
uses to which some are, or may be, applied, either as 
supplying food or clothing for man, fodder for his flocks 
and his herds, timber for his ships, houses, implements, 
and utensils, or chemical and other properties useful iu 
his manufactures. And second, the more refined moral 
and intellectual applicability of others, to add beauty 
and richness to our flower gardens, to add grace and 
grandeur to our parks, plantations and landscapes, and 
to increase our knowledge of the varied and beautiful 
phenomena of tho vegetable world, by tin-owing light 
upon the science of botany, a science which 1 am in¬ 
clined to believe is yet in its infancy, notwithstanding 
tho wonderful progress made within the present cen¬ 
tury, To successfully fulfil such an endeavour, must 
appear a herculean task, and so 1 feel it. It is far 
above the capacity of any one man to master ail this, 
and it is far above my capacity to really master even a 
portion of so vast an enquiry. I therefore enter upon 
it with considerable diffidence, convinced of my utter 
inability to do it the justice it deserves. Feeling this 
diffidence, I am nevertheless impelled to do what I can, 
encouraged by the conviction that however little in¬ 
formation may be given, yet the intention will meet 
with your approval, and the shortcomings with your 
consideration and indulgence; also that by starting 
such an important subject for enquiry and discussion 
other members will be induced to think and to study, 
and give tho result to our society, thus drawing the 
greatest possible amount of ability and research toward 
a subject of more importance to our temporal well- 
being as a nation, than any other that can be thought 
of. Such a number of subjects, all of an interesting 
and instructive nature, have been proposed For discus¬ 
sion this evening, that I have determined to confine my¬ 
self entirely to the introduction of the subject standing 
in my name, reserving for future, and 1 hope numerous 
papers, such ideas and conclusions as I may from timo 
to time arrive at, in considering the capabilities of the 
almost innumerable species of our indigenous grasses 
and herbs, fruits, roots, and timbers. 

In this island continent of ours there are millions of 
square miles of country at present utterly useless either 
to ourselves or to the world at large, this arises in tho 
greatest measure through the insufficient supply or tho 
total absence of water; hut also, to a great extent, 
from a deficiency of food for sheep and cattle where 
water does exist. In some instances the Government 
of this colony estimate the grazing capabilities of J ui) 
square miles'of country bounded by 10 miles of a river 
at 640 head of cattle, or 100 acres for the support of 
one bullock. Astounding as this statement may appear, 
yet it is not made without sufficient grounds. Some 
fulls so estimated are actually occupied, and known to 
me, and I have at the present moment in my possession, 
accepted tenders for about 300 square miles or 192,000 
acres with thirty miles of river frontage, at the un¬ 
usually high annual rent of £30, with £185 premium, 
altogether £225, or the merest fraction over one farth- 
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per acr»; or, calculating the rent at ton per cent, in¬ 
terest on the value of the land, the price to purchase « 
out and out amounts to the magnificent sum ol -Id. per 
aero. The estimated grtuinz capabilities of tuose runs 
are 1920 head of cattle, or their equivalent ol sheep ; 
being in the same proportion as before, namely 100 
acres for each o.v. Many are surprised when told ,hat, 
in Australia, ten acres of land ou an average are re¬ 
quired for the support of a single ox ; for, say they, in 
Kn'dand, wo can sustain 50 upon an equal quantity. 
What then will he the surprise of sucli people when 
they are told of 1 to 100 -, they will not credit it: still 
less will thev, when informed that this very land is, w 
manv instances, of tlio most fertile and most productive 
nature—which is really the case. And yet the present 
capabilities of these tracts of land are not under esti¬ 
mated hv the Government. If so fertile, how come.-, it 
(it Mill'bo ashed) that it produces so littto’ I his 
question 1 will endeavour to answer, and then suggest 
the most likely moans hy which these quasi wilder¬ 
nesses mav bo made, if not a paradise, at least a hun¬ 
dred-fold move like one than at present. And instead 
of being useless, I feel assured that these very deserts 
are capable of becoming, and are yet destfnrd to become 
the home of countless thousands of our fellow-country¬ 
men, with their flocks and their herds. The tracts ot 
countrv alluded to, are situated to the westward of the 
great chain of mountains which stretches, from the 
northern to the southern extreme, and at an inconsider¬ 
able distance from the east coast of New Holland. If 

the map be taken up, it will at once he seen what a vast 
preponderance of the area of this country is situated 
beyond die lino of mountains alluded to, and conse- 
queutlv drained by watercourses and nvors which 
empty'into the ecoan at points remote from tho eastern 
coast—such as tho Murray, the Darling,, and other 
rivers, with their numerous tributanes, joining tho sea 
on tho south coast; besides rivers which are suppposeil 
to empty on the nordi and north-western coasts, llie 
greater portion of this vast tract is as yet a 
nita, an unknown land; but from the journeys of Sturt, 
Mitchell, and others, and from the fact of manv of those 
rivers and watercourses being occupied by sheep and 
cattle grariors through tho whole ol their courses, suf¬ 
ficient is know-u of them to alford us good grounds for 
forming a comparatively accurate estimate, or the re¬ 
mainder. There are good reasons for be)leving that the 
whole of tho countrv spoken of, has only recently been 
reclaimed, bv natural causes, from the bed of tho ocean, 
and that at no very remote period the present island ot 
New- Holland formed two, perhaps three, or oven 
four distinct Islands between which intervened 
several hundred miles of sea. The grounds from 
which such a conclusion is drawn are plain, such 
as rivers still in process of formation, the extreme 
depression of tho country, numerous deposits o, 
sea-shells not vet petrified, the salty nature, of the 
earth, of tho plants, &c.„ and various other indications 
which it is not now necessary to touch upon as the 
opinious of those most competent to judge are decidedly 
id favour of this view. 1 will take it for granted then, 
that the country in question was at no very ihstan day 
a mere sea bed, without a single plant, either herb, 
grass'- or tree growing upon it; the soa plants, oi 
couise, having perished when tho water left them. . 

The land thus left by tho sea would be lor a consider¬ 
able time unfit for tho'producrion of land plants. Grad- 
uallv, however, plants would begin to appear, at first 
onlv those which originally grew along the shores o. 
the'nrovious sea. This is remarkably instanced by the 
fact that tho Mescmbryantlieinum, or the plant com¬ 
monly known as “pig’s face,” or Hottentot 1- ig, is found 
in abundance there. Tills plant is common on the sea¬ 
shores of the whole coast of New Holland, and is no¬ 
where found In tho in terior, except in the very 
parts of which we are speaking ; and although 1 have 
never heard this fact alluded to as proof of the .precious 
submarine, yet I cannot help thinking that it is one ot 
the most unanswerable nature. It is found covering 


hundreds of miles of country, and always, in places 
farthest removed from the influence of tresh-water 
floods, which deprives the soil of some ol it saline 
qualities at every occurrence. These floods, winds, and 
birds gradually carry seeds from the higher lands, and 
as the soil becomes suited to their, support, taey spring 
up and reproduce themselves. Tins idea is again borne 
out bv the stunted and unhealthy growth of'all the 
species of plants and trees met with, and which belong 
to parts of the country not so circumstanced ; and 
wherever we find these trees and plants luxuriating 
“ beyond the common,” it may always be accounted tar 
bv the fact of tho particular locality being more than 
usualIv within tho influence of floods. As another 
proof that the seeds of plants are borne and dissemi¬ 
nated hv floods, 1 may mention that wherever belts of 
timber are found, it invariably happens that they grow 
ia a situation more depressed than the surrounding 
country, and always extend in the direction m which 
water would flow in case of flood. The pines, or rather 
pine scrubs as the settlers term them, are an exception 
to tliis rule, hut the exception may be easily accounted 
for. It must ho kept in mind that wc are still speaking 
of central Australia, that vast country tothe westvtol 
of the settled districts of New South M ales, or that 
part of New Holland supposed to have been originally 
submarine. Hero then we find at intervals extensive 
scrubs, or. more properly, ridges of pine or cypress 
trees (CuUitris pi/ramidalu and C. glavca). Dike the 
the trees previouslv mentioned, these pine ridges, white 
frequently extend for many nulcs in an uninterrupted 
line are always of an inconsiderable width, Mil almost 
invariably stretch in the same general direction as the 
nearest rivers or watercourses flow, bo general is this 
characteristic in some districts, that a person wishing to 
pass across a tract of country situated between two 
rivers needs no other compass to guide him., for U 
travelling towards and passing through these pme belt 
at right angles, he will he sure of. travelling at right 
an-ries to the general course of the rivers, end there,ore 
certain to pull lip the one ho is in search of. ibis guide 
must, however, he used with caution, because it some- 


must, however, ot* --- . ” , 

times happens that minor watercourses intervene, and 
interfere with their general aspect. I have fiequentl 
found, in my own experience, great assistance in traicll- 
ing from observing, and being aware of this natuia 
compass ; and as an old proverb has it. All work and 
no plav, makes Jack a dull hov, I will, notwithstand¬ 
ing tlio singularity of introducing personal narrate e 
into discussions like this, with vour permission, relate 
one instance, amongst many, feeling assured that rear 
generosity will not permit you to consider the feresa<® 
pedantic, and perhaps the story, will be a relief to some 
from the dry matter-of-fact discourse which mv sub- 
met demands. On one occasion I succeeded, princi¬ 
pally bv the guidance of these pme ridges, m crossing 
from a station on the Lachlan Hirer to one on the 
Mnrrumbidgee, the distance, being about, b ’™ r f i 
miles, and my only companion an intelligent aborigi¬ 
nal native of the place, whom I had indued to accom¬ 
pany me us a giide. My reasons for securing the 
services of this black fellow were twofold. Fm>t■ Be¬ 
cause Australian blacks are generally infallible m 
their knowledge of places which they have seen before, 
and almost always make the most correct 
this particular one had been my unerring taithful guide 
and amusing companion on former occasions: and 
second' because in this instance I not only desired las 
assistance as a guide, hut also as a commissariat officer 
for owing to the scarcity of provisions at thestahon 
from which I took my departure as well as the neigh¬ 
bouring ones, added to the tearfully vet and soft state 
of the country, I was unwilling to carry much grab, 
as bushnien rail their food, and Ins assistance in seco- 
rinw a calf, a kangaroo, or an oppossum, as wellas 
finding the eggs of wild fowl, ot which there was abun¬ 
dance, wouldAn the event of detention he of essential 

service. All these expectations ho fulfilled admirably, 
with the single exception of guiding me correctly. 
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am of opinion that tho peculiar state ot the countrv at 
tlio time was the sole cause ot his being at tault. The 
rivers had risen above their banks, and inundated the 
plains to such an oxtout, that sometimes, as tar as the 
eve could reach, nothing but water, with occasional 
pine ridges and box forests, was visiblo in any direc¬ 
tion ; and we had to travel, for the most part, through 
water generally up to our horses knees, and often as 
high as the saddle flap. This water must have so 
changed the features ot tho “ darkeys’ home' 1 that lie 
could not recognise his old camps and hunting grounds. 
Be this as it mar, after the first day’s journey, which 
could not have exceeded twelvo miles, my sable guide 
was completely astray, although at first very unwilling 
to confess himself so. Before no confessed his inability 
to steer, it was very amusin'? to sea all the dodges lio 
tried to recover himself. Whenever he espied a troo 
higher than usual, ho would steer for it, no matter in 
which direction it appeared, and, having readied it, lie 
would climh to the top, in order to gain a more exten¬ 
sive view of the surrounding conntry. Ue would some¬ 
times remain perched on one ot these trees for half an 
hour or more, straining his eyes first in one direction, 
and then another, frequently extending his hand, and 
waving it up and down, as if he had at last discovered 


turn for tho information, tolling mo the “ blaok- 
fullowV name for them, frequently displaying, for 
a savage, superior intelligence in ins enquiries and 
remarks. But I fear that I have already over¬ 
stepped tho bounds of your patience by so long a digres¬ 
sion, and will at once resumo tho subject in hand, 
Tho pino scrubs, to which I have alluded as farm¬ 
ing an exception to the general rule which may bo 
applied to others, are always found growing on sand 
ridges, more or less elevated above tho general level 
of tho country; these ridges could only have boon 
formed by the aotiou of water, when tho country 
must have been frequently inundated to a fur greater 
oxtent than is now possible. Inundations such as 
these could only take placo previous to the existenco 
of rivers of sufficient magnitude to carry off the 
water arising in the higher lands, which in wet sea¬ 
sons must amount to an enormous quantity. In tho 
absenco of these the curronts of water could only 
have pursued their course to the soa, over the 
greater part of tho country, and thus forming nu¬ 
merous sand deposits, as currents always do. Tho 
seeds of the pines and others of a light and floating 
nature, carried from their original and more ele¬ 
vated native abodes, would naturally bo deposited 
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confident, and start off in high spirits, but shortly again 
becomo undecided. During the whole of the second 
day, as ou the first, I submitted without interference to 
his guidance, because X had the utmost ^confidence in 
his sagacity as a guide, as indeed I have in tliat^of the 
whole race to which ho belongs—a race which, in spite 
of phrenologists, I firmly believe might he, if we un¬ 
derstood them bettor, brought within tho pale of Chris¬ 
tianity ; and if proper means were employed to ctvilue 
them, they probably would provo not the least intelli¬ 
gent of the nenus homo. It is far more raro to meet 
with an undoubted dolt amongst them than it is amongst 
our own countrymen. Our journey on the second day, 
although it must have exceeded twelve miles, 1 do not 
think brought us ono mile nearer our destination, On 
talking over tho day’s proceedings, Mickey, for that 
was the euphonious title by which my companion was 
distinguished from his fellows by his ituropean ac¬ 
quaintances, confessed himself out of his latitude. 
“ Bail me know I Bail ine make a light! Too much 
cobbaun water sit down! 1 believe mino looso ml! 

Cobbaua mine stupid cobra?" And such like, woro 
his candid replies to my enquiries, selected from bis 
English vocabulary, his features all the while express¬ 
ing the greatest concern. For the benefit of those who 
may not bo well up in tboir classics, I will translate 
these expressive sentences into vulgar English. 1 do 
not know! I cannot—understand or see through it ? 
There is a great deal too much wator! I think 1 have 
lost my way! My head is very thick, or I am a very 
stupid’fellow! The poor fellow was so grieved at Ins 
failure that he could not rest, and frequently, during 
this ni/dit, would start up with somo ejaculation ex¬ 
pressive of his confusion. On the following morning 
we changed places, Mickey qnite dejected, and I fre¬ 
quently had to wait for and cheer him up. Guided by 
the pine ridges, and other features of tho country, for 1 
had no compass, and the weather was cloudy and rainy, 
I succeeded in aspiring my friend with some degree of 
confidence, and on the sixth day arrived in sight of the 
tall timber which marks tho course of tho Murrum- 
bidgee. I might dwell long upon tho sport we met 
with on this excursion, and tell how tho native plaar, 
my companion, would secure a fat calf, and roast a 
portion for onr supper ; bow expert he was in find¬ 
ing and roasting eggs, and how he mado tlio long 
evenings pass pleasantly, by relating stories, sing¬ 
ing his nativo songs, and explaining their meaning ; 
and what interest he took when 1 explained various 
botanical facts, such as the Bexual differences of 
plants, the manner in which 3eods were formed, &<?., 
and never omitting to ask me “ white fellow’s” 
name for the trees and plants wo passed, and in re- 


on uie so s,tuu nu"uo, ....... 

them, while sand being tlio most favourable kind of 
soil for their growth, they would speedily spring up, 
reproduce themselves, and form the scrubs as al¬ 
ready described. And although continuing to pro¬ 
duce seeds for many years past, these pines have 
not spread over tho remainder of the country, but 
are still confined, and probably always will be, to 
tho sand ridges, because all tho rest of tho land is 
uufit for their growth, unless assisted by man. 

These facts still further bear out tho theory which 
wo have before decided to tako for granted, namely, 
the comparatively recent period at which the country 
indicated becamo “ dry land/’ and tho still more 
recent date when rivers were formed, or rather 
when tho water gradually woro channels for itself, 
—a process still in operation; and succeeding gene¬ 
rations may probably find rivers where none now 
exist. Central Australia, then having so recently 
become fitted for the production of plants and 
classes of a nutritious nature, and the soil and cli¬ 
mate differing so much from those of tlio other parts 
of tho countrv, from which alone it is natural to 
suppose seeds' could find their way to it by chance or 
accident, it is not surprising that it should be found 
deficient in the kind of vegetation suited to its par¬ 
ticular circumstances. No doubt the many species 
of grasses and herbs which are so abundant and so 
luxuriant on these vast plains, at certain seasons of 
the year, arc often of tho most valuable nature; but 
they are incapablo of enduring tho hot winds and 
drought so prevalent there. The same land that 
would furnish abundance of food for 100 cattle 
during a dripping spring would scarcely maintain a 
poor bandicoot during the succeeding summer,, un- 
less indeed be were clever enough, which he is, to 
find and subsist upon the seeds, which by this timo 
are thickly strewn upon the ground. \V by, then, 
should wo not seek to introduce and disseminate 
others better calculated to resist tho effects of these 
peculiarities, and which although they might not 
always be so rich, would prevent that wholesale 
starvation which S9 frequently takes place. And 
perhaps such success might result from some ol our 
experiments, that the land would be made to carry 
twenty or thirty times tho amount of stock that it 
is under present circumstances capable of doin". 
Thero are indeed some grasses amongst those al¬ 
ready there, rauoh better able to endure the arid 
climate than the generality of them ; but these are 
usually found very sparingly, aud from the nature 
of their seeds are not well calculated to spread 
about spontaneously, nor do any of them withstand 
long tho continual cropping of cattle or sheep. 
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Every one who has travelled much through Aus¬ 
tralian lands, must have observed hoiv rich and how 
varied are her natural grasses, and how those in one 
district differ from those in another. It is surely, 
then, reasonable to believe that some amongst them 
may be found po.-sessing all the requisite qualities 
for the purpose in vie*. And it behoves every true 
hearted Australian, who may have the opportunity, 
to let no chance escape him of turning to his 
country’s advantage any fact or quality lie may have 
observed in our native grasses, for heroin lies her 
greatest weakness, as does her greatest strength. 
Her greatest weakness, because unless her pastures 
be made more productive, her main resource-wool 
—must soon ceasu to increase from want ot toon tor 
her sheep. Her greatest strength, because the land 
already occnpied, if improved in productiveness, ns 
there are some and good reasons to think it may he, 
there would scarcely be a limit to the increaso of 
that commodity which has so long and so profitably 
been our staple export. And I am proud to Buy 
that bv means of the Horticultural Improvement 
Society an opportunity is now afforded to every one 
who may ho desire it to offer his mite for the general 
benefit of the country, and by whoso means the in¬ 
formation thus obtained will bo spread through the 
length and the breadth of tho land. . 

AVhilo I wish thus strongly to advocate the desir¬ 
ability of enquiring into tho capabilities of our 
native grasses, I do not desire to coniine out re¬ 
searches to those alone. A*o: I would ransack the 
world, from the backwoods, savannahs, and prairies 
of the North and South Americas to the steppes of 
Russia, and the plains of Egypt, China, and India, 
before I would disparingly submit to hear Australia 
proclaimed a barren desert, fit only for the habita¬ 
tion of Lhe wandering savage or the skulking dingo. 
But let us just look around and examine what na¬ 
ture has so liberally bestowed upon us. It Is our 
duty as Christians as well as citizens to make a 
proper uso of what lias been given to us, and in our 
case given with no niggard’s hand. Hero we have 
scarcely an indigenous noxious wood; the very burrs 
so muoh complained of by our woolgrowers, and 
spreading so rapidly over our plains and forests, 
are of foreign origin, and we are now suffering fur 
our own negligence and folly in at all permitting 
them to take root In tho land. But I trust a new 
and a better era is dawning upon us, and that we 
will no longer go on dreaming of nothing but the 
present, caring for nothing so long as our own turn 
is served, and instead of leaving our country for the 
next generation better than wo found it, as is our 
bounden duty, we are actually leaving it much worse. 

The subject is so suggestive of ideas, so pregnant 
of thought, that one finds himself astray for lan¬ 
guage to express them. A thought or an idea is 
often conceived, only to fly away into oblivion; 
others rush imo their place, only to follow, making 
one regret that some species of photography has not 
been discovered which could take impressions from 
mind as well as from matter. However as no such 
discover! - has yet appeared, we must content our¬ 
selves with the old plan of doing the best wo can 
without such assistance. 

But to proceed. Let us now suppose that we have 
succeeded in covering our hitherto almost barren 
plains with permanent grass, by whose means we are 
enabled to feed a vastly increased qmintny of stock 
within reach of water. The question now suggest- 
itself—What are we to do with tbo land where wa¬ 
ter is absent, which is the case with at least nineteen. 
twentieths of Central Australia, even after we havo 
so gre itly increased its capabilities as regards vege¬ 
tation? My answer is. get it. But how ? it will be 
• asked. By trying, will be my reply, 'the possibi¬ 
lity of procuring water by artificial means, at least 
in sufficient quantities for sheep, appears to nae to 
be undoubted. The country in question, as we have 
already seen, is composed almost uninterruptedly of 
level plains, seldom attaining an elevation of 500* 


feet abovo the level of the sea, and for the most part 
not more than half that elevation. From its Hat 
nature the water which falls upon it during heavy 
rains must havo some means to escape. Tho usual 
means, namely rivers and creeks, being here want¬ 
ing, cither evaporation or absorption must bo tho 
remedy. That so great a quantity of rain as some¬ 
times fall could be wholly exhausted by evaporation 
through the atmosphere, seems impossible. Absorp¬ 
tion, then, must be the main outlet for the super¬ 
abundant water; that such is tho case I see no reason 
todoubt. Iu fact, I have seen strongly flowingsl reams, 
whose course I havo traced for a few short miles, 
and found disappear as it were into tho bowels of the 
earth. For the most part tho nature of the soil in 
these parts is well calculated, from its porosi y, to 
absorb water readily. Again, this flatness of tho 
surface prevents the collection of water in dams, 
reservoirs, or tanks, which are undoubtedly the best 
plans for this purpose, whore the country is hilly, 
and tho soil of a clavey and compact nature. This 
not being the case, tho only means left to us for pro- 
ourin» that element, without which we can scarcely 
exist a single day, in this birthplace of tho hot 
winds, is sinking wells. And what I have said in 
reference to the mature of tho country affords ample 
proof of tho probability of securing an abundant 
snnnlv bv such operations. I will not pretend to 
say that, by sinking afew wells, water enough might 
1 bo procured to supply a herd of cattle; but l do 
think that the produce of one well would ho suffi¬ 
cient to furnish tho largest flock of sheep that can 
bo properly shepherded ; and what matter it it re- 
quired a dozen for this purpose, the expenditure 
would still return an abundant proht. That this 
idea has not long since occurred to, and been ear- 
ried out bv, some of our Squatter Kings, whose only 
oaro is to find fresh pastures for their constantly 
increasing flocks is, to say the least, very remark¬ 
able • but 1 suppose it arises from a common com¬ 
plaint, namely, unwillingness to depart from an 
established system from fear of being laughed at in 
caso of failure, &c. It is only a few days since, a 
very intelligent settler from tho northern districts 
told mo he was laughed at and called a madman by 
his squatting neighbours, for endeavouring to form 
reservoirs on some of his runs, which were badly 
supplied with water, and ridiouled when he recom¬ 
mended otbors to do likewise. I also havo Ire- 
quentlv been laughed at as a visionary for entertain- 
ineanil suggesting similar notions; and probably 
these remarks will be served in the same way, by 
those who are inclined to sneer at, and throw to the 
winds everything that is not ancient; but I feel 
sure that the operations of our Society will speedily 
remove the film of prejudice from the eyes ot suck 
obstructors of improvement: and then, perhaps, 
these very obstructionists will become in their turn 
improver's, and, in grateful remembrance of the 
benefits we have conferred upon thorn, come tor- 
ward with their experience and their purses, and 
assist us in our endeavours to promote the welfare 
of our country by assisting to increase and develope 
its resources. . . . 

Having now shown the moans by which tho ex¬ 
tensive tracts so poorly furnished with food and 
water may probably be supplied with both, I must 
leave detail until I again havo the pleasure of ad¬ 
dressing vou, when I will endeavour to point out 
some species of native grasses, winch would be 
likely to answer the end in view ; and also the best 
mode of proceeding with well-sinking. The other 
portions of my subject must also bo deferred until 
another opportunity, for I fear I have already drawn 
too largely upon your time. I will, therefore, con¬ 
clude by thanking you for your attention, which 
encourages me to proceed with the enquiry I have 
taken in hand; as yoor constant presence at our 
meetings will always be sure to encourage the 
efforts of all those who may have the privilege of meet- 
ing you here for the purpose of mutual instruction. 
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PHOTOGRAPHY.; 

We extract, from a recent number of the Photogra- 
)hic Society of England, a portion of the address de- 
ivered by the President, Sir F. Pol loch, Lord Chief 
Baron, at the annual meeting, held Feb. 5, 1857. In 
allusion to the process of Photography, to which we 
directed attention in June last, the Chief Baron makes 
some admirable suggestions, the value of which will be 
more highly estimated here than in England. Banished 
as we are from the realms of art, this wonderful pro¬ 
cess bids fair to cnablo us to behold its master-pieces 
collected from the galleries of the Louvre, of Italy, of 
Dresden, and of Munich, not reproduced by the uncer¬ 
tain hand of the engraver, but by the unerring pencil 
of the sun’s rays. The Chief Baron says— 

“I cannot avoid noticing, too, one*fact, which has 
struck my own mind. I believe few persons are una¬ 
ware, that by the combination of photography and the 
electrotype process, curious and very interesting sub¬ 
jects are presented to the public, by which the art of 
engraving is, in some measure, superseded by photogra¬ 
phic efforts, combined with the electro-galvanic battery. 

I allude to the process discovered by Mr. Pretsch. it 
is discovered that gelatine treated by a certain process, 
and exposed to the light, has the thickness of its surface 
so affected, that if yon could convert the substance into 
a plate of copper in its then form, it would be compe¬ 
tent to print upon paper. As that is not the case, a cast 
of it is taken by gutta percha, and then by the electro¬ 
type process the cast of gutta percha is taken on copper, 
and thus you get on copper that which is a substitute 
for the original substance. There is no doubt some 
assistance is necessary' from an engraver, but with very 
little assistance you can obtain a copper-plate capable of 
printing. Of course the copper is in its purest, and, 
therefore, in a very soft state, but commercially the 
effect is, that you can produce au engraving having all 
the spirit and character of the original.” 

As an instance of the rapid progress that the art of 
Photography is making in England, we may mention 
that a class for the study of the art has been formed in 
the King’s College, Tiondon, under Mr. llardwich, as 
lecturer. The report of the Photographic Society as¬ 
serts—“ that this recognition of photography as one of 
the educational wants of the time is most significant, 
and must be hailed with satisfaction by every lover of 
the art.” 


SANITARY* REFORM OF TOWNS AND 
CITIES. 

Bt Dr. Bland. 

(Continued from last Month) 

The materials for the carrying out of this last 
series of sanitary improvements, are not only ample 
but of the utmost readiness of access as well as ap¬ 
plication—in fact, on the spot, both the best kind of 
stone for constructing the massive faeoments, steps, 
or for any other similar purposes, as well as an 
abundance of fragments of rock, and debris, and 
earth, for filling up the basin, and this exclusive of 
the almost inexhaustible amount of material of the 
hestdescription, for the same purpose, derivable 
from the Sand-hills, stretching along its southern 
border, hitherto complained of as u mischievous 
nuisance, and which in the above operation, might 
perhaps have been completely “ used up,” or as 
much so, as might have been deemed desirable, “ in 
the carrying of it out.” 

Next would come, “ Farm Cove, ” in the 
“ Domain,’’ tho head and side shores of which call 
loudly for the *' dredge,” and, with this, the water¬ 
line platform, broad, though not so broad as that at 
Itushcutteror U'oolloomooioo, but protected with a 
similar massive stone facing, and furnished with the 
low steps before described, descending towards the 


water, or itself forming a continuous line of steps 
along its entire length, arid this again surmounted 
with a plateau or terrace; in this instance, from the 
comparative lowness of the contiguous surface, per¬ 
haps notmorc than some 14 or 16 feet in height, and 
possibly about 40 or 50 feet broad. The whole of 
this portion of tho gardens, at least as far upwards 
as the present wall (which perhaps it would be well 
to replace with a Eomowhat more eligible contri¬ 
vance,) with perhaps some extent of the lower por¬ 
tion of the inner gardens, themselves being raised 
also in due proportion. This space might thus have 
formed, for its extent, one of the most exquisite pe¬ 
destrian promenades in the universe. On tho land 
side profusely adorned with beds of rare and beau¬ 
tiful plants, and on the water side, illuminated, for 
the most part, by the brilliant waters of the Cove, 
the air from which no longer, as hitherto, loaded 
with mephitic vapours, reekuig from daily accumu¬ 
lating masses of pollution, would have imparted 
wherever practicable, the reality, as well as the feel¬ 
ing, of health and strength; while tho entire Cove, 
by merely flinging across its embouchure, the pro¬ 
tective fine© already descrioed, would have formed 
a hath of magnificent dimensions, the head of the 
Cove, as usual, being reserved for the sex—tho 
Cove itself for swimmers, where the most salutary, 
and, in a climate like ours, most desirable of all 
gymnastics might, at due times, and under other duo 
regulations, have been indulged in, to any desirable 
extent, in waters, as at Rushcutter and Woolloo- 
mooloo, incessantly renewed by tho operation of the 
tides. 

Baths, such as the above, if health bo a blessing, 
surely are well worthy of intense national concern, 
and the provident attention and care of a wise and 
paternal Government 1 

Sydney Cove, in due order, comes next. Here, 
some years since, the main alterations would have 
consisted of the clearing out of the head of the Cove 
and the contiguous shores, and thus restoring this 
Cove to its original depth, and general dimensions, 
such as thev were when the Colony was first settled, 
when vessels could come up and unload, where there 
is now dryland—while the extensive water frontages 
now almost exclusively private property, might, and 
doubtless ought, the whole of them, to have been re¬ 
tained as public reserves in perpetuity, convertible 
from time to time, as called for, into public quays 
or wharves, capable of almost unlimited extension, 
stretching by degrees, always somewhat in advanco 
of the public demand, along the entire margin of 
every Cove or Bay, found fit, or that could bo spared, 
for such purposes. 

As a sanitary measure this would have been of 
high importance, by not only preserving to the City 
a means of securing the full play of a free current 
of pure air, Iroin a great variety of directions, unin¬ 
terrupted by walls or other enclosures ; but by its 
creating an endless scries of broad, healthy prome¬ 
nades, well suited for the use of the rapidly increas¬ 
ing masses of our population, especially on Sundays 
and holidays, where all ages might congregate for 
tho enjoyment, not only of the fresh air, but a due 
proportion of pedestrian exercise, and that, perhaps 
in most instances, close to their own doors. 

The Circular Quay, built throughout of solid ma¬ 
sonry, raised perhaps somewhat above its present 
level, and no where less than about 100 feet in 
breadth, would then have formed a fitting com¬ 
mencement to this extensive, broad, waterline-ro.id, 
furm'shed as from time to time required, with their 
due proportion of well constructed public stores. 

While on this subject, 1 cannot but notice a prac¬ 
tice too prevalent hitherto,—that of alienating to 
individuals tho greater portion, if not the whole, of 
the most important sites in the City, and its environs 
—so much so, indeed, that scarcely a foot of ground 
within the precincts of this City and its purlieus 











5(3 MAGAZINE OF SCIENCE AND ART. 


now remains to thn public—a prndfice p.irticiil.wly 
observable in our water-fronts, and which doubtless 
has inflicted on tho public health and comfort, as 
well as our commercial and general interests, an 
incalculable amount of irretrievable injury. 

But to return. The wharf itself would, perhaps 
as I have before suggested, have been improved had 
it been somewhat raised above its present level; but 
whether that would have been so or not, doubtless 
the west side, together with the contiguous portion 
of the head of tho “Quay," ought to have been 
three or four times its present width, while Bridge- 
street, together with the lower border of • Mac¬ 
quarie Place.'' if solelv for the sanitary purposes of 
drainage, should have been raised, even yet, some 
12 H, or 16 feet, to the great improvement, parti¬ 
cularly in a sanitary point of view, not merely ot 
this spot, hut for reasons already fully explained, of 

^Darling Harbour and Blnckwattle Swamp, or 
.lohnston's Bay. Both of these important waters 
have been sadly victimised, partly by utter neglect, 
during the last half century. Tho soil of our streets 
—the contents of our drains-the offal from uur 
abattoirs, having been, up to the present moment, 
allowed full access to their basins, while, m addition, 
individuals have been permitted to construct cause¬ 
ways and wharves, extending into them to auy dis¬ 
tance, and in any fashion they p eased—whence, 
about one-fourth of their water area has been already 
replaced by dry land or mud flats, and spots for in¬ 
stance Dixon’s Wharf, accessible some 30 years 
since ’to vessels of considerable draught of water 
are now too shallow eveu fur boats; while, in a sani¬ 
tary noint of view, they havo become, no doubt, 
highly injurious. Uero the “ dredge," followed with 
the usuil preventives against the recurrence of 
such a stato of things, would have been the primary 
resouroe together with the water-line border, ex- 
tending alon£ the head of both these Bays, and somo 
portion of their side shores ; and this surmounted 
with a plateau or terrace, stretching lengthwise 
through some small portion of “ Sussox-streot 
South ” George-strcet South,” nnd on a lino with tho 
entire’ length of " Parramatta-strect," to tho com¬ 
mencement of tho “ Glebe"-whi o spreading out in 
breadth, through the present “ Cattle or Hav .Mar¬ 
ket,” including the whole ot the extreme Southern 
portion of Pitt-strcet, Castlereagh-street, and Eliza 
beth-street, Chippendale, and some portions of Bed 
fern to the conterminous heights of Surry-hills, 
with which they would have been made to blend. 
The head of Darling Harbour might then have been 
converted into a hath for females, or should it have 
been thought preferable, into a • Circular Quay, 
possiblv something like that at tho bead of Sydney 
Cove. ' While Johnstou’s Bay, the whole, or nearly 
the whole of it, would have baen douicated, when 
fully reclaimed and purified, to the purposes of a 
bath, for the south end, or, ere long, the central 
regions, of the city, similar to those proposed for 
thS north end, and, as a bath, in every respect, quite 
equal to them. 

Before quitting this part of the subject, it is ne¬ 
cessary to observe that " Double Bay and Bose 
Bay " from their proximity to tho city, would de¬ 
mand a management, in many respects, analogous 
to that which has already been so fully described. 
The impurity of the air from these spots (though 
doubtless of bite somewhat improved by cultivation) 
is still not (infrequently perceptible, even as far as 
up to the very heights of “ Waverley. 1 \\ hile tho 
air of “ Rose Bay” with that of" Double Bay not 
only destroys to a great extent the salubrity of each 
Of tlieso localities, but must tend to vitiate, or ren¬ 
der less fresh and pure, the air of a large portion of 
the old “ South Head” road, not to mention the 
lone line of road immediately bordering upon their 
shores, matters in neither case, in a sanitary point 
of view, to bo overlooked. 


Taking it now for granted, that the entire mara- 
timo borders of the city, as above described, 
had been divested, or had been prepared for being 
divestod, of all sources of mephitic pollution, and 
that the corresponding line of coast forming tilts 
north shore, together with the inland or southern 
suburbs* had received any little attention that they 
could by any possibility require; tho next step 
would be the “ Ventilation" of the city. The con¬ 
struction and arrangement of a system of air chan¬ 
nels, for conducting the currents of air, now 
purified, os far as possible, throughout the entire 
city; and fortunately for this purpose, Sydney is, 
in a peculiar manner, well suited, inasmuch as this 
object might havo been readily and largely pro¬ 
moted. 

1st. By tho mero contrivance of a main central 
air-conductor or ventilator, consisting of a chain of 
open spaces, extending link by link about N. and S. 
the entire length of the present and future city. 
Several of the very links of this chain, which might 
have been selectod as such, actually exist up to tho 
present moment, but which year by year are becom¬ 
ing less perfect, as, for instance —the " Xiar- 
bo"ir,” then the “ Domain," bordered and indented 
by the Harbour, witli two or three of its many 
branches or forks ; then, immediately joining the 
latter, without let or hindrance of auy kind, “ Hyde 
Tark ” freed, as wo will suppose, from the obstruc¬ 
tion of all superfluous buildings, such, for instance, 
as tho “convict barracks,” and extending in ono 
wide open space, as far as the W. side of Castle- 
reagli-strcet South, thence through the cattle mar¬ 
ket " the “ Cleveland Haddocks,” both considerably 
raised as already proposed, abovo their present very 
obiectionablo levels; next, the contiguous “ sand 
hills ’’ at the rear of tho ABylum ; then Grose 
Farm " divided from the proceeding locality only by 
tho intersection of the “ Newtown Road ; tho basin 
of Groso Farm having been, as elsewhere suggested, 
converted into a reservoir, for the supplying of the 
citv at all times with an abundance of a clear, pure 
water if only as a beverage. Immediately attached 
to the S. border of “ Groso Farm" might have ap. 
nortained a strip of land, of about the present 
M-eadth of Hyde Park, extending about S„ and in¬ 
cludin'* a space of some 300 acres, consisting prin¬ 
cipally of that broad, fiattish slight elevation, which 
traverses successively several of the estates in that 
direction. This might havebeen applied, with great 
and dailv increasing advantage, to the purposes of a 
central Necropolis, for which the soil here, as well 
as the position, would have particularly rendered 
it desirable. Bordering the S. end of the “ Necro¬ 
polis ” next would come an open reserve, of about 
1000 acres, to be converted, by and by, into a park, 
and which would constitute very possibly, at least 
for tho present, tho last link in this extensivo un¬ 
broken chain of ventilation, Tho above arrange¬ 
ment divides Sydney into two extensive regions, E. 
and Vf., and while the uninterrupted succession of 
the several links of this main ventilator would afford 
to “ central Sydney,” and its immediate vicinities, 
an abundance of “constitution” promenades, it 
would prevent those accumulations of confined air 
which at present so damage our fine climate. 

The residue of tho internal ventilation-appendages 
of the citv would consist of its streets, squares, and 
its other open spaces. With this view, and partly 
from consideration to the lay of the ndges on which 
it is built, tho N. nnd S. streets would, perhaps, 
have extended, nearly as they do at present, distant 
from each other from 200 to 300 feet; the cross 
streets also, as they do now K. and W., blit in both 
instances very greatly increased m breadth, so that 
no street in the city would have been of less width 
than 70 or 80 feet, and some few of the more im¬ 
portant thoroughfares, from 100 to 120 or 130 feet, 
with the utter exclusion, in every part of the city, 
of all lanes or alleys. Some of the broadest of the 
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mnin streets, however, might, perhaps, with advan- 
tsige in this warm climate, and where such appen¬ 
dages would not too much interfere with ventilation, 
be constructed with light piazzas, or colonades, as a 
protection from the sun or from rain. The squares, 
as large reservoirs of a more temperate and purer 
air, it would bo well, perhaps, to distribute symme¬ 
trically in respeetto their position in the city, which, 
no doubt, would placo them, where they would bo 
most required. Certain arrangements and regula- 
lations as to houses would next claim attention. 
Matters, comparatively of minute detail, it is true, 
but, without attention to which, every other sanitary 
measure might be utterly frustrated. 

In the first place, no house within either the city 
or its environs should have a leas frontage than 
about 20 feet, nor should it stand on an allotment of 
ground of less depth than 100 feet; duo attention, 
both by regulation and otherwise, being also paid to 
the entire premises, so as to exclude the possible ex¬ 
istence of any mephitic accumulations Nor, unless 
we are desirous of emulating some of the purlieus 
of London of Liverpool, or what wo hoar of the 
cities of China generally, should more than a due 
number of poisons (to be determined by size and ac¬ 
commodations) bo permitted to resido in any one 
dwelling. 

So far as to what might hare been the sanitary 
organization of this city, and that long since. 

The proximate means by which it would have 
been realized, may he briefly stated as follows : 

1st. The due levelling, or'prepa rations for the duo 
levelling, the entire ground-plot of thecity, including 

2nd. Arrangements for securing to the entire city 
a system of drains, with every desirable degree of 
fail, and no more, and to their debouchures fitting 
sites, for the ready removal of their contents during 
the night, whether by land, by means of steam or 
tram communication, or by water, hut in either 
instance most probably deodorized by carbonaceous 
matters or lime. 

3rd. Ttao removal of ovory source of mephitic 
effluvia, including 

4th. The arrangements for the ventilation of the 
entire city with the purest obtainable air. 

5th. Arrangements securing to the entire city un¬ 
limited supplies of the best, and, at all times, the 
clearest water, at least as a beverage, for personal 
use and other similar purposes, freed from all pos¬ 
sibility of metallic or other noxious impregnation, 
As well as Unlimited supplies of water, not ouiy for 
extinguishing fires, flushing sowers, watering streets 
once or twice daily, eras required, but for flushing 
the streets themselves, or thoroughly washing them, 
whenever deemed desirable, oitlmr for reducing their 
temperature , or the utter removal of all dust or mud, 
(as soon at least as tho streets shall have been put 
into a fit state to undergo so searching an operation. 

6 th. Arrangements for securing to tho citizens 
the full benefit of fresh water baths, as well as sea 
bathing. 

7th. Arrangements for ensuring to every part of 
the city an abundance of “ constitution” walks or 
promenades, rides, drives, exclusive of parks, public 
gardens, dsc. 

8 th. Arrangements for converting our Cemeteries 
from being (as our Cemeteries, almost without ex¬ 
ception, are at present and have ever been hitherto,) 
“ depots’’ or “ factories” of mephitic poison, into 
sanitary agents. 

9th. To exclude all Abattoirs from the city or its 
vicinities, ail factories involving operations of an 
offensive or deleterious tendency, (as far at least as 
might be consistent witli sound policy), and the 
taking of steps for securing, ns soon as possible, tho 
abolition of all suiokc, or at least, in the meantime, 
of those offensive volumes of smoke, which at pre¬ 
sent not only pollute the air of tho city, deface the 
beauty of its buildings, and destroy yearly an incal¬ 


culable amount of property, but operate to tho great 
discomfort of the inhabitants, and to the serious in¬ 
jury of their health. 

Before olosing this Paper it may perhaps bo ex¬ 
pedient to anticipate any doubts that might possibly 
be entertained in respect to the proposed “reforms,” 
in particular, as to their engineering and physical, 
as well as financial, practicability. As to their en¬ 
gineering practicability, analogy, will be our safest 
guide in coming to a conclusion. If so, I have only 
to refer for my proofs to the stupendous work3 of 
analogous description both of tho past and present 
day, in old and in young countries, in the parent 
country, in America, whether we refer to their 
canals, their railroads, their tunnellings, our 

Menai." tubular bridge, with other stupendous 
bridges in our own and other countries, and, lat¬ 
terly, the gigantic operations at Holyhead, for tho 
construction of a “ Port of Refuge.” Before most 
of which tho engineering difficulties now proposed 
to be surmounted, sink into utter insignificance. 
While, if want of labourers be urged as a plea, we 
have only to refer to the fact that a very few men, 
aided by machinery, do that now which some time 
since, would have required the labour of thousands. 
Besides the execution of the works proposed would 
not have been urgent; on tho contrary, they would 
nave required in the first instance, and moat of 
them, for years afterwards, merely to bo planned, 
when, generally speaking, they might have been 
left to grow with our growth ; in fact, to be carried 
out either rapidly or slowly, precisely as might have 
been found most convenient in respect to our menus. 
As to any possibly supposed physical difficulty, the 
practicability of sparing tho proposed unlimited 
supplies of fresh water, if there bo any doubt, I will 
only observe that, in respect to Sydney, exclusive of 
rain, the sources of supply meet us in every direc¬ 
tion ; in the contiguous swamps, which have, by 
some authorities, beeo pronounoed inexhaustible, in 
the bed of tho “ Cook’’ rivulet, which lias been pro- 
poseu and partly prepared for this purpose, or thoso 
still more abundant and excellent supplies so readily 
procurable from the “ Georgo” and the “Nepean,” 
and thoso not only within a legitimate distance from 
the city, but from a most desirablo elevation of 
level. 

And now as to the financial practicability In 
early days any financial difficulty would have been 
little more than nominal, inasmuch as the financial 
requirements would have scarcely exceeded the cost 
of tho mere feeding and clothing of tho labour em¬ 
ployed, together with its superintendence, and the 
trivial cost of a few rewards for due exertion and 
general good conduct. In these days the main cost 
would be for the importation of a requisite amount 
of rough, though, in a certain sense, skilled labour— 
in fact, “navvies.” An expense sure to be repaid to 
the colony by tho perpetual demand for such labour, 
for the construction of our railways and other similar 
works of necessity. And, as to tho wages, tho 
whole, almost without exception, would have gone 
to the benefit of our internal commerce. 

While tho whole of tho above expenditure, what¬ 
ever the amount, would have become, both from tho 
public nature of the works themselves, and tho 
general benefit they would confer, as well as in mere 
accordance with one of its professed objects, a fair 
charge upon the Land Fund. 

Let us admit, however, for the more sake of argu¬ 
ment. that the cost of these reforms «ould have 
been large, and that any moneys required for them 
by the Government from the general or land re¬ 
venues, could only bo lent. Bo it so. let, then, 
as 1 trust I shall be able to show, the returns from 
these reforms would also themselves be most ample, 
indeed, most probably infinitely more than adequate 
to the cost. As for instance— 

1. By the greatly enhanced value of tho land so 
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improved, of the contiguous sites, indeed, of the en¬ 
tire city. , ... 

2. By the reduced cost of constructing drams, 
and still more so of their repairs. 

3. By tho reduced cost of constructing roads and 
streets'throush the districts so improved, together 
•with the infinitely greater reduction in tho cost of 
keeping them in repair. 

4 . By ihe greatly decreased “ wear and tear” and 
“ risk” to vehicles of every description, as well as 
to draft animals, traversing those spots. 

5 . By a total abatement of those extensive losses 
to a large number of the proprietors of houses from 
the unsettled state of the levels hitherto, whence, in 
some instances, rows of houses arc seen (or were 
lately) literally buried below the street, with which 
at one time they were on a level, or, in other in¬ 
stances, perched like birds’ nests so high as to he all 
but inaccessible, if not quite so. 

Add to the above— , , , 

G. Store rents, rates for tho use of the fresh, as 
well as the salt water bathing places, for the use of 
the “Necropolis.” Reduction of insurance on firo- 
risks, from the greatly increased breadth of the 
streets, the absence of all laoes and alleys, and tho 
greatly increased supplies of water, as well as fi- 
cilities for applying it, to these add the value of the 
sewage as a substitute for guano, for which, it is 
now well known, it can readily he made, in every 
respect, a full equivalent, together with that of the 
offal from the Abbatoirs, both now lost to tho public, 
or, worse than lost, permitted to become a danger¬ 
ous and offensive nuisance. To the above I would 
only add (not that the subject is by any means ex¬ 
hausted) one observation, namely,—that the above 
direct and indirect gains, exclusive of numerous 
other obvious and highly important advantages, are 
not merely for the hour or the day, but in perpe¬ 
tuity, and 1 think I shall then be fully borne out in 
asserting, that while even the more immediate fruits 
of the proposed “reforms’’ would soon yield, at the 
most moderate computation, an ample requital for 
their cost, thero would then remain to the public an 
invaluable nett permanent gain. 

But, waiving all further consideration of the 
“direct” or “indirect” “gains” that would or 
might acorue from the proposed measures, granted 
that they would not produco any one of those large 
advantages, which wo know they would and must 
produoe, or indeed any advantage at all, save one, 
their sanitary results, (for the proof ot which 1 may 
refer to the accumulated experience of all ages, and 
this confirmed by modern science), and I then fall 
back upon what will not—nay, perhaps, I may be 
permitted to add, cannot bo denied, my original 
proposition, namely, " That no price, that we could 
afford to pay, could be too high in order to secure to 
our “ towns” and “ cities” the largost possible ex T 
tent of protection against those “ epidemics” which 
so frequently devastate the entire globe, as well as 
to the inhabitants generally, the largest attainable 
amount of longevity, and sound health.” 

IV. BLAND. 

ON A SUN-GAUGE, OR NEW 
ACTINOMETER. 

At the meeting of the Philosophical Society 
of New South Wales, held July 8, Sir W. 
Denison in the chair, the following paper 
was read by the Secretary, Dr. Smith, it 
being a contribution from Mr. W. S. Jevons. 
It is descriptive of the Actinometer, an in¬ 
strument invented by Mr. Jevons, for mea¬ 
suring the daily amount of sunshine. 


Scientific gentlemen present, competent to 
oiler an opinion on the subject, stated it to 
be a very valuable and ingenious invention. 
We have, therefore, prepared diagrams in 
order to give a more intelligible idea of its 
construction, and shall be glad to record the 
results obtained by its means, and give any 
other information in our power concerning 
it. We should also be glad to hear the 
opinion expressed upon it by the European 
scientific journals. 

It is allowed, I believe, that meteorologists are very 
imperfectly supplied with instruments for measuring 
the heating effect of the sun's rays. 

The Actinometer of Sir John ilerschel, though unex¬ 
ceptionable in principle, has been found very expensive 
and very difficult to use, and tile common black-bulb 
thermometer, which is generally employed, does not 
appear to give results of any direct value or compara¬ 
bility. But it scenes to mo that even if we did possess a 
convenient actinometer, fitted to determine, at any given 
place and moment, the intensity of the sun’s rays, that is 
to Say the rule of the sun’s heating power, thero is still a 
second instrument required in meteorology to measure 
the accumulated amount or total effect of the sun's rays 
during anv given length of time. 

In short, the sun’s heat should be collected as it were, 
and gauged, at every Meteorological Observatory, as it 
falls^upon the surface of the earth, day after day, and 
year after year, precisely in the manner that falling rain 
is collected lir tho rain-gauge, and its accumulated 
depth measured at the end of any convenient period. 

The instrument which will effect this, I should pro¬ 
pose to call a sun-gauge, from analogy with the rain- 
gauge, and this paper is intended to describe a method 
which, after proper elaboration, will, 1 hope, he found 
successful. The method in question is, in fact, merely 
an adaptation to a new use of the invention commonly 
known as Dr. Wollaston's Cryophorus , which I must 
first of all describe. 

Tho Cryophorus consists of a simple glass tube bent 
down and' terminated at each end by a round glass bulb. 
One of these bulbs is half-filled with pure water, and 
the whole instrument being then completely exhausted 
of air is hermetically sealed up. In this condition its- 
interior is occupied by nothing but water and watery 
vapour, the latter of a tension which depends on the 
temperature, and increases as the temperature rises. 
If, therefore, one bulb be warmer than the other, the 
vapour is of greater tension in tho former, and not being 
impeded by the presence of air, rapidly Hows into the 
colder bulb until equilibrium is attained _ This cannot 
happen, supposing there he liquid water in both bulbs, 
until the stream of vapour has conveyed away sufficient 
latent heat from tho warm bulb to reduce its tempera¬ 
ture to that of the colder. Tho singular effect is thus 
produced, which the Cryophorus is used in lecture- 
rooms to demonstrate, and from which it derives its ap¬ 
pellation, namely, tho apparent conveyance of cold from 
one bulb to tho’other. For the whole of the water 

being poured into cither of the bnlbs, and the opposite 
one being plunged into a freezing mixture, such a rapid 
evaporation and distillation is occasioned as soon to 
freeze the portion of water which yet remains in the 
bulb distinct from that to which the cold was applied. 

For our own purpose, it is only necessary to attend to 
one more consideration, viz., that the amount of latent 
heat contained in, or combined with aqueous vapour at 
anv given temperature, is not only invariable and de¬ 
terminate, but has actually been determined with great 
accuracy. Thus, at a temperature of 32 degrees,. water 
requires as large an amount of heat to convert it into 
vapour as would raise it in the liquid condition, if such 
a thing were possible, to the extent of 1092 degrees 
Fah. of temperature. Hence if we can determine the 
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•weight of watery vapour, or which is the same thing, of 
water, conveyed from ono bulb to the other (at 32 de¬ 
grees), we have only to multiply it by 1092, to express 
as simply as it can be expressed, the amount of heat 
carried over. The mere addition of a graduated glass 
measuring tube to one of the bulbs of the cryophorus, 
thus converts it into an effectual heal~gaugc, 

To apply it as a sun-gauge, it is only necessary to 
allow the sun’s rays to fall upon the surface of the water 
contained in one of the bulbs, while the other is shel¬ 
tered from the sun, but freely exposed to the air. In 
this case, the tension of vapour within the instrument 


ran never rise perceptibly above that corresponding to 
the temperature of the coldest part, viz,, that cooled^ by 
the air. Thus all heat absorbed from the sun’s rays 
by the exposed bulb will be immediately converted into 
latent heat, and conveyed across into the other bulb, by 
distillation, and as I have just explained, the actual 
quantity of heat thus _ conveyed over, may be directly 
determined by measuring the amount of water caused to 
evaporate. 

The principle of this sun-gauge I may say, is theo¬ 
retically perfect, for as no part of the instrument should 
rise in temperature perceptibly above that of the air, 


F^. 


J 





fig 2 - Fig 3, 



710 interference will he produced by the conduction of 
heat. But to carry the principle into practice success¬ 
fully, the following qualifications are necessary in the 
instrument, viz.:— 

First, a surface of an invariable and determined area 
and nature to absorb the direct rays of the sun, but not 
exposed to radiation from any other direction. If the 
sun’s heat-rays be not entirely absorbed, it is sufficient 
if a constant proportion of them be so. 

Secondly, a surface of water, likewise of constant and 
determinate area, to which the heat so absorbed shall bo 
instantly communicated, in order that it may he con¬ 
verted into the latent state, and carried off by evapora¬ 
tion. It will no doubt be most convenient and simple 
to make the surface of water itself the absorbent area 
(as in the instruments to be presently described.) 

Thirdly, a condensing surface of considerable extent, 


which shall be continually maintained at the tempera¬ 
ture of the air. 

Fourthly, a graduated tube to measure with sufficient 
accuracy the quantity of water collected in the conden¬ 
ser, and thus to determine in an almost direct manner 
the quantity of heat received by the absorbent surface. 

The only instrument which I have been able to con¬ 
struct is a mere simple and rough model, in which all 
these four parts are confused together. It consists, that 
is figure IT. of the diagram, fsee Jig. I .) of an oblong 
glass bulb, about 3 inches in length‘and 1^ in diameter, 
into the mouth of which, a half-inch glass tube has 
been fixed in such a manner that a part of the tube 
reaches within the bnlb almost to its opposite end, being 
bent, however, towards one side. The exterior part of 
the tube, 14 inches (or more) long, is straight, and 
graduated into milemeters, which read from the bottom. 
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The water is rendered opaque by a weak solution of 
sulphate of indigo, and is introduced in sufficient quan¬ 
tity to fill about two-thirds of the bulb. The instru¬ 
ment being then cleared of air by continuous boiling, is 
completed by hermetically sealing the extremity of the 
graduated tube. 

To use this sun-gauge, the whole of the liquid must 
first be poured into the bulb, which can be readily done 
on account of the bent position of the interior part of 
the tube. It is then inverted and placed in some sup¬ 
port where the sun’s rays may fall upon the bulb in¬ 
terruptedly throughout the day, while the tube beneath 
is completely shaded from the sun, but freely exposed to 
a current of air. 

It is evident that, as long as the sun is above the 
horizon, and the heat of the rays is at all preemptible, 
water will evaporate from the bulb and condense 
colourless and pure in the graduated tube, by the 
divisions of which its amount may be quickly and 
easily read off. The quantities of water distilled over 
will be roughly proportional to the total amounts of 
heat falling upon the bulb. 

This rough model is subject, however, to many 
serious defects, the chief of which is that, when evapora¬ 
tion has proceeded to a considerable extent, the quan¬ 
tity of liquid remaining in the bulb, is of course 
diminished, while the tube is partially filled. Thus 
both the absorbent and condensing surfaces are lessened 
in comparison with the evaporating surface, and the 
distillation of a millemetre’s depth of water will in¬ 
dicate less amount of heat rays at the commencement of 
the exposure than towards the end of the day. 

A more complicated form of the instrument (see Jig. 
II.J is inrended to remedy these and other defects, 
hut as tliis instrument exists as yet only on paper, it is 
a matter of doubt whether practical difficulties would 
not he encountered in its construction. 

It consists of three distinct parts, viz. 

1 . The evaporator. —A. 2. The condenser. —B. 

3. The register tube ,—C, 

The evaporator is, of course, exposed to the sun, but so 
that no rays fall upon any part of the included liquid 
but the upper surface, which for that purpose is placed 
exactly on a level with the suirounding screen. The 
condenser is connected with the evaporator by a wide 
bent tube, something in the manner of a retort, but is 
placed several indies above the evaporator. The lower 
parts of both these bulbs are also connected by tho 
register tube, which is of narrow' bore (about one-tenth 
of an inch) and of considerable, in fact, of any desirable 
length. Being open at both ends it serves to conduct 
any water collected in the condenser back again into the 
evaporator from which it originally passed in the state of 
vapour. Yet the amount of evaporation is clearly marked, 
as it proceeds, by a small globule of mercury (D) which 
is placed in the narrow tube, and as it does not allow' 
any water to pass, is forced along with tho column ; 
if then, tho index globule of mercury he at the end of 
tho register tube next to the condenser, when the instru¬ 
ment is first exposed to the sun, the length of the 
column of distilled water between it and the condenser 
will iudicate at any subsequent moment the amount of 
evaporation, or, in short, of radient heat absorbed by the 
evaporator. 

It is evident that as the water runs freely hack from 
tho condenser into the evaporator, the .surface ofwater in 
the latter w ill remain invariable, or very nearly so—not 
quite so, indeed, for as mercury is fourteen times as 
heavy as water, the index globule will balance a column 
of water fourteen times its own length, so tint the ex¬ 
tremity of the column of water in the register tube will 
be caused to oscillate about \\ inch above or below the 
level of the water in the evaporator according as the in¬ 
dex globule is in an ascending pr. descending bed of the 
register tube; this, however, will scarcely affect the 
level of the water in the evaporator, and the length of 
the column of distilled water may be easily ascertained 
by reading the position of both its extremities on the 
divided scale and taking the difference. 

The instrument is to be set for observation by first 


pouring the mercury and water into the condenser, then 
separating off the water through the wide tube into the 
evaporator, when upon setting it again in the usual 
position, the index will take its place at the head of the 
register tube. The glass-work ts fixed, (as shewn in 
Jig. III. J on a frame of wood, covered by a curved non¬ 
conducting screen, (marked h\) and placed for use in a 
case made of three sides only, which we may term the 
exposing case. 

It is clear that of the total amount of heat-rays fall¬ 
ing upon the bulb of a san-gauge, only a part will reach 
and be absorbed by the evaporating surface, the remain¬ 
der being reflected or absorbed by the glass. This is a 
defect, perhaps, unavoidable in any instrument applied 
to measure radient heat, upon w hatever principle con¬ 
structed. In the same individual sun-gauge, however, 
the results will probably bo proportional to the total 
amounts of radiant heat’ falling from the sun, and dif¬ 
ferent sun-gauges being compared together or with a 
standard instrument in actual use, correction factors 
may be determined which will reduce all results to 
complete uniformity. This experimental comparison is 
necessary with Sir J♦ llerschel’s aetinometcr. 

The absorbent surface of water being perfectly hori¬ 
zontal, intercepts an extent of the sun’s rays, which will 
be proportional to the sine of the angle of elevation of 
the sun. Thus the full intensity of the sun’s heat will 
be indicated only when the rays fall vertically; and 
when the sun is on the horizon, no ravs at all will tall on 
a horizontal surface. This, however, is rather an advan¬ 
tage than otherwise in meteorology, since the precise 
quantities of heat are thus represented which tall in like 
manner on the horizontal surface of the ground. 

It is very difficult with the sun-gange, as with any 
other sort of actinometer, to prevent disturbance from 
heat reflected or radiated from neighbouring objects, 
such as parts of the case which is necessary to hold and 
shelter the instrument. This is an objection still to be 
remedied, . . 

Amounts of radiated solar heat may he conveniently 
expressed by the depth (in parts of an inch or in miHe¬ 
rn etres) of evaporation that they will produce troin a 
surface of water exposed with periect freedom to his rays, 
under the condition that all aqueous vapour ol a greater 
tension than *109 inches of mercury (the tension at 32 
degrees Fnhr.) shall be instantly conveyed away. Or 
the numerical ratio of this mitt inch of water to tho 
aotine &or the “abstract unit of solar radiation ” adopted 
by Sir J. Herschel,having been once determined, all the 
results could of course be equally well expressed ac¬ 
cording to this unit. In practice, tho vapour in the 
sun-gauge will not be conveyed over into the condenser 
or sheltered part of the apparatus till its tension rises 
above that due to the temperature of that bulb, which is 
tho same as the temperature of the air. As, however, 
the latent heat of vapour diminishes as the sensible heat 
rises, a small correction must ho made according to the 
mean temperature of the air during the time of obser¬ 
vation, as given in Table I. of the Appendix. 

A thermo meter, T, is inserted in tho evaporator ot 
Figure IT., with its bulb just beneath the evaporating 
surface. The readings of this thermometer should agreo 
almost exactly with those of the temperature of the sur¬ 
rounding air, since all the sun’s heat, as I have beiore 
explained, is instantly conveyed away by evaporation. 

It is evident that as we increase or dimmish the area 
of the surface of evaporation, the weights of water caused 
to evaporate by the same intensity oi radiantheat, will 
increase or diminish in the same proportion, bupposmg, 
then, the capacity of tho divisions of the register-tube to 
remain always the same, we must construct the instru¬ 
ment with a Very larire evaporating bulb, it we wish it 
to bo very sensitive^ or to giv e large indications to a 

* The actine is “that intensity of solar radiation 
which at a vertical incidence, and supposing it wholly 
absorbed, would suffice to melt cnt-millionth part of a 
metre in thickness from the surface of a sheet of ice 
horizontal^ exposed to its action per minute of mean 
solar time .’’—Admiralty Manual , page 30,. 
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very small intensity of heat, while on the contrary to 
render it capable of registering large quantities of radi¬ 
ant heat without requiring to fee reset, wo may contract 
the evaporating surface to an almost indefinite extent. 
Thus we might have sun-gauges specially adapted for 
registering all the sun-shine during a month or week, 
or merely one day, and only requiring to be read off 
and reset at the ends of those periods. Lastly, we 
might have an instrument so delicate as to give accurate 
results during a single minute of time, thus to deter¬ 
mine, like .Sir J. Herchel’s actinornetcr, the absolute 
intensity of the sun’s heat at any moment of that time. 
Of course the indications of sun-gauges of such different 
sizes will not express uniform amounts of heat tilL they 
are reduced in the inverse proportion of the surfaces of 
evaporation , which must be previously measured with 
accuracy. 

The sun gauge as described would not be adapted for 
climates much colder than that of Australia, becauso 
the water contained in it would undoubtedly often 
freeze. Alcohol or some other liquid not easily frozen, 
should then he employed, and after taking into con¬ 
sideration the different latent heats of the vapours of 
these liquids, the action and results of the instrument 
would be just the same. 

A modified form of the instrument could easily be 
contrived to measure and register terrestrial radiation, 
or the coolin" of the surface of the earth at night by' the 
radiation of heat into empty space. The model of the 
sun-gauge, figure I, is often found to give distinct indi¬ 
cations of nocturnal radiation. 

To show the uses of this instrument, I may just re¬ 
mark in conclusion, that meteorology is a branch of 
science occupied with investigating the almost infinite 
complication of phenomena exhibited by two inert 
elements, air and water, under the xntiuence of that form 
of force and motion commonly called heat. By the 
action of heat on tlio atmosphere, all winds, storms, 
clouds, rain, anil in short all changes of differences of 
weather or climate are in a more or less direct manner 
produced. The sun is the solo source of al l the heat 
engaged in these effects, but tbe quantity and intensity 
of liis rays, which reach and act on the’ surface of the 
earth at any' given place or time, are regulated by many 
circumstances, of which the principal are— 

1 st, The latitude of the place, upon which depends 
the elevation of the snn and the length of the dav. 

2nd, The imperfect transparency of atmospheric air. 

3rd, The screening effect of clouds. 

4th, The difference of the absorbent properties of the 
ground, ocean, &c. 

To estimare the effects all these circumstances pro¬ 
duce would be clearly' impossible, and in order, there¬ 
fore, to take an account of all the supplies of heat which 
tke earth receives, it is necessary we should possess an 
instrument of a continuous character for measuring 
accumulated amounts of radient heat. Not only should 
we thus gain data most valuablu for disentangling the 
complicated causes and effects with which meteorology 
is engaged; hut, in a more popular point of view, the 
yearly or daily' average amount of sunshine would be a 
new element in the description of climates and localities. 
TABLE I. 

For Reducing Results of Sun Gauge. 


Temperature 
of air. 

Latent heat 
of vapour. 

Correction 

factor. 

32 degrees. 

1092 degrees. 

•ooo 

42 „ 

1085 „ 

•006 

52 „ 

1078 „ 

013 

02 „ 

1071 „ 

•020 

72 „ 

1004 „ 

•026 

82 „ 

1057 „ 

•032 

32 „ 

1050 „ 

•038 

102 „ 

1043 „ 

045 


It a = reading of sun gauge. 

True result = a — a a. correction-factor. 


TABLE II. 

Results of Hourly Observations with Sun Gauge 

DURING THREE DAYS. 


1857. 

Hours. 

Fob. 22. 

April 2G. 

June 21 . 

$ 

O 

H 

' 5 '§ 

"8 § 

3 g 

PS M 

2 3 
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<a 

8 
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fcn 

P 

to 

3 

Ul 

t*. 

o 

§ 

o 

3 

o 

3 

V—1 

Difference of thermometer 

in sun and shade. 

Indications of Sun gauge. 

© 

o 

3 © 

O rtf 

3 3 

Cl 

o § 
o rt 

S p 
p cn 

£ pi 

i§' 

8 

Indications of Sun gauge. 

A.M. 0.0 

•3 

0 

—•7 

0 

—29 

0 

7. 

22-1 

0 

434 

0 

—21 

0 

8.0 

32-0 

0 

7*5 

0 

+208 

0 

„ 9.0 

30-1 

4- 

292 

5 

22-8 

1 

„ 10.0 

372 

17- 

311 

13 

£3-6 

10 

„ n.o 

39-3 

22 * 

301 

18 

20-1 

13 

„ 12.0 

401 

22-5 

331 

18 

29-7 

13 

P.M. 1.0 

35-9 

19-5 

38-6 

18 

32-6 

13 

„ 2.0 

30-5 

17- 

39-4 

15 

32-4 

13 

„ 3.0 

179 

9- 

34-2 

15 

30-2 

8 

„ 4.0 

210 

2 

28-0 

8 

21-0 

5 

„ 5.0 

4-8 

0 

•8 

2 

—1-5 

0 

„ G.O 

•8 

0 . 

—1-4 

0.5 

—26 

0 

Means 







& Sums. 

24-4 

1130 

21-6 

1125 

| 17-7 

70 


N.B.—The place of observation is shaded till near 8 
a.m., hence the absence of indications before that hour. 
The first two days were a little cloudy. The mark —• 
indicates that the exposed or sun-thermometer read 
lower than the sheltered thermometer, which marks the 
temperature of the air. 


TABLE III. 

Results of a Few Daily Observations taken with 
the Sun Gauge on the undermentioned dates. 


S3 S 

p ©,a a 

p © * a 

1 § P° 
HgS* 

Mean extent of 
cloud. 

Indications of 
sun gauge. 

1857. 

June. 

P - 
U-"* © 

° g g -5 
© a 

p 2* p 

111 s 

S5c s 

•— Cl P 
i—t 

Mean extent of 
cloud. 

Indications of 
sun gauge. 

l 

Decrees. 

33* 

5 

251 

7 

Degrees. 

21 * 

i 

34 

2 

7- 

10 

129 

8 

2 * 

4 

37 

3 

10-5 

5 

68 

9 

23- 

4 

48 

4 

32- 

1 

208 

10 

13- 

4 

41 

5 

22 - 

9 

47 

11 

23- 

0 

24 

6 

5- 

0 

53 

12 

28- 

0 

26 

! 

33- 

4 

174 

13 

19* 

4 

47 

8 

30- 

6 

138 

14 

27- 

2 

61 

9 

9- 

10 

3 

15 

25- 

0 

48 

10 

5- 

10 

3 

10 

6- 

8 

0 

11 

20 - 

3 

152-5 

17 

Storm 

5 

14 

12 

11 - 

10 

8-5 

18 

25- 

7 

I 8 

13 

o- 

10 

5o 

19 

3- 

5 

14 

21-5 

4 

125 

20 


4 

10 

Means 

&sums 

17'5 

G-7 

1415 


18-0 

3-4 

398 
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The indications of the sun gauge represent the total 
amounts of sunshine, or rather of sun’s heat, self- 
registered on the days of observation. The mean extent 
of clond, which of course partially obstructs the sun’s 
rays, arc given for comparison, being taken from obser¬ 
vations at 9 a.m. and 9 p.m. The rcadinrjs of a sun 
thermometer in decrees above the temperature of the 
air are also given, but being single observations, but 
little correspondence can be expected. 


PHILOSOPHICAL SOCIETY. 

Ox Wednesday evening, the 12th instant, 
the usual monthly meeting of the above 
Society was held at the Australian Library, 
the Governor-General in the chair. There 
was a numerous attendance of members, 
notwithstanding the threatening appearance 
of the evening. Pour new members were 
proposed, and five new members were ad¬ 
mitted. 

A specimen of artificial stone was exhi¬ 
bited by Messrs. Pensusan and Weston, 
concerning the qualities of which the Go¬ 
vernor stated he had requested experiments 
to be made by Captain Ward. It appeared 
to be of a bituminous character, as it rea¬ 
dily took fire when held in the flame of a 
candle. 

His Excellency then proceeded to read 
the following paper on Railways, which he 
stated was to be regarded as a supplement 
to the paper read by him at the inaugura¬ 
tion of the Society last year, and pub¬ 
lished in our first number. 

RAILROADS. 

In a Paper -which I read to the Society last year, I 
gave a sketch of the development of the railway system 
m England, together with some general remarks upon 
the advantages -which might be anticipated from the ap¬ 
plication of a similar, or, perhaps, I should say analo¬ 
gous, system to New South Wales. 

These advantages I was in a position to assert would 
be very great; but, as my object at the time was to 
bring the question in its broadest features under the 
consideration of the Society and the public, I abstained 
from any attempt to discuss it in detail. I expressed 
no opinion as to the particular character of road, or as 
to the power which it might he advisable to employ 
upon it. These, as I said at the time, were matters 
which ought to be determined by observation and ex¬ 
periment ; and it is with a view to bring under the 
notice of the Society such facts and observations as 
have been elicited in various ways during tho last 
twelve months, that 1 now lay before the members this, 
which may bo looked upon as a supplement to my for¬ 
mer Paper. 

I may remind the members, iu the first place, that 
the subject of railways has been under the considera¬ 
tion of a committee of the Legislative Assembly, and 
that facts and opinions have been elicited during the 
examination of several witnesses, all of which, having 
been printed, are now in the possession of the public. 
In addition to tliis published matter, I have been placed 
in possession of a mass of information having reference 
to the employment of horse power, both on common 
roads, or wooden trams, and on iron railroads; all of 
which has an important bearing upon the questions 


which will have to he determined—namely, the charac¬ 
ter of the road which it would be advisable to construct, 
and the nature of the tractive power to be employed 
upon such road. 

I have also been furnished with a report on the rail¬ 
roads of the United States, addressed to the Committee 
of tho Privy Council by Captain Douglas Galton, R-E., 
which contains much valuable information. Having, 
then, such a mass of information at my disposal, I feel 
that I am now in a position to discuss those questions 
upon which, in my former paper, I declined to express 
an opinion. And as the subject is daily assuming more 
and more importance, whether it be regarded as a mere 
question of economy, or as one, upon the proper solution 
of which the future advancement of tho colony must 
mainly depend, I do not think that the Society can be 
called upon to consider one of greater interest. Before 
I proceed to enquire into the character of the roads 
which it would be desirable to substitute for those at 
present in existence, 1 may as well attempt to give a 
more detailed sketcli of the latter than I attempted to 
do in my former Paper. The following general de¬ 
scription, from personal observation, will apply to both 
the Western and Southern roads. 

From tho terminus of the railroad at Parramatta or 
Liverpool these roads pass, for a certain distance, (some 
twenty or thirty miles) through enclosed property. 
Thev are, as a general rule, badly laid out—that is, 
but little attention has been paid to the form and incli¬ 
nation of the ground. The culverts and bridges have 
in very many instances been constructed of perishable 
materials, and with little reference to the quantity of 
water which would have to pass tlirongh them. Little 
or no attention has been paid to drainage, the soil being 
generally a stony tenacious clay or loam, and the road 
having but in few instances been metalled, these por¬ 
tions of the line are in wet weather almost impassable. 
In dry weather the clay gets baked and hard, and the 
power expended in moving a load upon these roads is 
then a minimum; but the surface is at that time 
covered with a soft impalpable dust, which is not only 
most unpleasant to travellers, but also causes a great 
resistance to traction. From the point where these 
roads enter tho bush, that is, when they cease to be 
fenced in, they do not improve. The difficulties which 
are opposed to locomotion do not diminish, though they 
van in character according to the nature of the country 
through which the roads pass. The observations which 
were made as to the faulty direction of the road, tho 
absence of drainage, the bad construction of culverts, 
&c., apply with as great force to the roads through the 
bush as to those through enclosed land. Where the 
bush is not too dense, it may occasionally he possible, 
where the usual track is very much cut up by traffic, 
to diverge, for tbe purpose of escaping some particular 
obstacles *, yet, when tlie weather is wet, the ground in 
the bush is as saturated with moisture as the road it¬ 
self, and where the crust of vegetable mould, consoli¬ 
dated with roots and vegetable fibres, is once broken 
through, the sub-soil is incapable of resisting the action 
of the wheels, and constant accidents take place. When 
the road passes through a sandy soil, tbe draft, which is 
very heavy in dry weather, is less so in wet; but the 
drains are speedily choakcd by tbe sand brought down 
bv the rain. In rocky soil tlie inequality of surface is 
a*constant impediment to traction, both in wet weather 
and drj*. In the former, as drainage is never attempted, 
the hollows are filled with mud, and the road consists 
of alternations of mud holes and hillocks, the effect of 
which is most injurious upon both cattle and carriages. 

This description, which from personal observation I 
can testify applies to the Southern and Western roads, 
is, 1 believe, equally applicable to the Northern line 
from Maitland, with the additional obstacles arising 
from the more numerous watercourses in that line, 
which, not being bridged, become impassable in wet 
weather; and which, besides the delay and hindrance 
to communication they occasion, entail annually the 
loss of several lives. The correctness of this account of 
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the state of the main lines of communication through¬ 
out the colony will. I think, be vouched for-by many 
of the members now present, and it will not therefore 
be a matter of surprise that the cast of conveyance upon 
these roads should vary from a minimum of Is. to a 
maximum of 2s. 44d.* per ton per mile; or that the 
average rate upon the Northern roads should be Is. 
10£d. per ton per mile, on the Western roads Is. H id. 
per ton per mile, and on the Southern Is. lHd. per ton 
per mile. The loss and inconvenience which such a 
state of things occasions cannot of coarse be measured 
by the difference of cost between the transport on these 
roads, and that upon either a good turnpike road or a 
railroad. Allowance must he made for the delays 
which constantly take place. It is not an uncommon 
occurrence for a dray to he upwards of a month in 
going from Sydney to Goulburn, a distance of 125 
miles, or six weeks between Sydney and Braidwood, a 
distance of 185 miles. The farmur is often prevented 
from sending down his wheat at the time when the 
market would suit him, the roads being too had to per¬ 
mit him to venture his teams upon them; or the price 
of transport so high as to swallow up all the profit on 
his crop. As, however, the difference of cost upon these 
roads and upon a good turnpike or railroad is the mea¬ 
sure of the mimmim amount of injury done to the 
colony, it may he as well that I should’ prove an ap¬ 
proximate estimate of its money value. 

Along the Northern road 25,800 tons of goods are 
moved for various distances, which, when reduced, give 
1,183,770 tons moved one mile for .£110,053, or, at the 
average rate of] s. lO^d. per mile, the cost of moving 
goods upon a good turnpike road should not exceed 9£d. 
per ton per mile, wliicll would be a saving of Is $ d. 
per ton per mile, or in round numbers "of £02,887, 
while on a railroad this quantity of goods might be 
moved for Gd. per ton per mile, or less,"and the saving 
in this case would he £81,059. 

Along the "Western road the traffic is equivalent to 
1,615,725 tons moved one mile for a sum of £156,737, 
or at a rate of Is. ll^d. The saving, then, in this case, 
at the rates stated above, would be £92,800 in the case 
of a turnpike road, and £116,344 in the case of a rail¬ 
road. 

On the Southern road the traffic is equivalent to 
1,916,022 tons moved one mile for £188,672, or at the 
rate of Is. 11 id. per ton per mile. The saving in this 
case would amount to £112,830 in the case of a turn¬ 
pike road, and to £139,709 in the case of a railroad. 

Along these three lines, which may lie termed the 
main arteries of communication, the loss to the inhabit¬ 
ants of the different districts, occasioned by. the badness 
of the roads, amounts, on the transport of goods alone, 
to £268,517 per annum ; and were a railroad the 
means of communication, the saving by the use of it 
would amount to £338,175 per annum. This I have 
said is the minimum amount. I have allowed nothing 
for the increased expense to passengers. T have said 
nothing of the diminished value of land. I have merelv 
taken the returns of existing traffic, 3ud have shewn 
that the saving in the expense of conveying it would 
justify an outlay of capital on these thrce’linc-s, amount¬ 
ing altogether to 843 miles, of £5,370,340, in making 
turnpike roads, or of £6,763,500 in tho construction of 
railways—that is, of (>.370 per mile upon the one, or 
8,000 per mile upon the other. I have assumed 9£d. 
per ton per mile as the fair charge upon a good turn 
pike road. This was the average charge in England 
previous to the construction of railways, and it covered, 
not only the cast of transport, hut also the tolls, which 
produced a sum adequate to maintain the road in re¬ 
pair, and in many instances to the payment of some 
interest upon tho capital expended upon the formation 
of the road. In this colony, how-ever, the sum taken 
as the average cost of transport is chargeable w ith but 
a very small amount of the repair of the road. The 
tolls received upon the different roads do not amount 
on an average to mere than £5,600, or to £13 per mile 
on the whole length of the road, while the Legislature 


has appropriated, during tho present year, a sum of 
£29,000 towards the maintenance and repair of these 
roads, which sum ought properly to he added to the 
amount of saving which would accrue were the roads 
placed in a proper state, and would represent an addi¬ 
tional capital of £580,000. 

The state of the roads then is such ns not only to oc¬ 
casion a heavy annual loss to the community, but to 
saddle it with a heavy amount of taxation in addition. 
By what means can so unsatisfactory a state of things 
he remedied ? 

There are three modes of doing this which naturally 
present themselves. 

1st. By the construction of turnpike roads—that is, 
of roads properly laid out, drained, and macadamized. 

2 nd. By the construction of railroads on which horse 
power should be used. 

3rd. By the construction of railroads on which the 
traction wall be performed by steam power. 

The preference to be given to any one of these 
schemes over the others must be determined by a com¬ 
parison of the advantages and disadvantages attendant 
upon each, and by a correct estimate of the charge 
which it will be necessary to impose upon goods and 
passengers, in order to cover the cost of traction, that 
of keening the road in repair, and the interest of the 
capital expended in making the road. To an analysis 
of these m alters I will now proceed to draw your at¬ 
tention. 

1st. As to turnpike roads — 

These, when in their best condition, are tracks broad 
enough for different vehicles to pass each other. Laid 
out at as gradual a slope as the nature of the country 
will permit, properly drained, and covered with a 
stratum of hard broken stone of sufficient thickness to 
resist the action of the traffic, and to protect the foun¬ 
dation of the road from the rain falling on its surface. 
"Upon such a road, when properly constructed and kept 
in repair, a horse will draw from 15 to 20 cwt. not 
weight, and the cost of conveyance will be from 9£d. 
to 12d. per ton per mile, including, of course, in this 
the sum paid for tolls, out of which the cost of main¬ 
taining the road in repair must be defrayed, as well as 
the interest on tho capital expended in its construction. 
The amount of the capital required will of course de¬ 
pend upon a variety of circumstances. The character 
! of the country, the nature of the soil, the quality of tho 
' materials, and especially the price of labour. Taking, 
however, all these matters into consideration, the cost 
of constructing properly one utile of road may. bo esti¬ 
mated roughly at £3,000 per mile. 

The cost of a railroad; which is intended to be worked 
by horse power, will not differ much from that of a 
turnpike road. The heavy e-vpense of cuttings and em¬ 
bankments for the purpose of diminishing gradients, 
which, when locomotive power is employed, are works 
of absolute necessity— are in tin's case not required. I 
am aware that in making this statement I am placing 
my opinion in opposition to that of engineers of some 
experience, hut the difference between us is more in ap¬ 
pearance than reality, and is due to the fact that we look 
at the subject from, different points of view ; my object 
being to show how a given amount of goods and’pa>:seti- 
trers can be conveyed frovi one jK>int to another at the 
least possible cost, and theirs being to explain how the 
greatest result can bo derived from a given amount of 
power. _ It is, of courst\ unquestionable that the advan¬ 
tage gained by the substitution of the hard and smooth 
iron rail, for tho soft mid rough material of the road is 
a maximum when the road is absolutely level. In this 
case we learn by experience that a horse can draw on a 
railroad, about eight- times the load which he can move 
along a turnpike road. On an ascent the power which 
the horse has to exert is c<>-u^anded o) that which is 
necessary to overcome the force ol gravity, and of that 
which balances the friction o! tho road, &c. The force 
of gravity is, of course, the same on both road and rail¬ 
road, and varies in proportion to the steepness of the 
slope of the road ; while the friction is a constant quan- 
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titr or nearly so, that of the turnpike road heme- eight 
times as great as that of the railroad. While, therefore, 
the ratio between the effective power of a horse on a 
railroad, and on a macadamized road, when both are on 
a level, is as eight to one ; this ratio is reduced to three 
to two when the road is on an ascent of one in twenty, 
and to seventeen to thirteen when the ascent is one in 
ten. It is, therefore, evident, of course, that to get the 
full benefit of the power employed upon a railroad, the 
gradients should be as easy as possible. If, however, 
the cost of reducing the read to this state, that is of 
making the extra cuttings and embankments, be great, 
the interest of this extra charge may exceed the saving 
in the cost of the motive power — in this case it would 
evidently be unwise to expend money for such a pur¬ 
pose, the interest of which must bo met either by an 
increased charge upon the conveyance of mods and pas¬ 
sengers, or by a general tax upon the whole community. 
Taking this view of the subject it is evident that the 
solution of the question must depend upon the quantity 
of goods and passengers conveyed. If the traffic is 
heavy, a small saving per ton or per passenger in the 
cost of traction, may be sufficient to cover a large 
amount of interest i but when the traffic is small, and 
when the cost of locomotive power bears but a small 
proportion to the sum chargeablo as interest, or to the 
cost of maintaining the road, it is evidently desirable 
to reduce these items to a minimum. 

Ill comparing the cost of constructing a macadamized 
road or a railroad when the gradients are the same, all 
that is required is to detenuiuethe relative cost of cover¬ 
ing tlie former with metal, and of laying down the rails 
on the latter—tlie items for fencing-drainage, including 
bridges, culverts, &c., will be the same, or nearly the 
same in each, the advantages being a little in favour of 
the railroad, as, from its narrowness, the width of 
bridges, culverts, &c., would not he so great as upon the 
turnpiko read. Now the cost of broken stone depends 
on a variety of circumstances. Sir. Bradv, in his evi¬ 
dence before the Committee of the Legislative Assembly, 
savs that it is worth 10 shillings per square yard, or for 
a road 18 feet wide, £3 per running yard, or £5280 per 
mile. This statement, however, must have reference to 
the vicinity of Sydney, and cannot be admitted as an 
element in determining the cost of such work elsewhere. 
On the Southern Road the surveyor estimates the cost 
of macadamizing at trom £2500 to £3500 per mile. It 
will, however, he safer to calculate the actual amount 
of labour which would be expended in preparing and 
spreading metal of good quality, and this may lie 

roughly stated as follows : — 

1st. (Suarrviiuj ^—A man should quarry 24 cube yards 
per day: and this quantity will not vary much, 
whether it be necessary to use powder or not. I he 
cost of quarrying a yard of metal will, tliereiore, be 
about two-fifth of the daily wages of a labourer. 

2nd. Breaking . — A man will break about half a yard 
of good metal per dav, or, perhaps, more, say tliree- 
fiftli of a yard. The cost them of breaking will be 
IS of the daily wages of a labourer. 

3rd.'— Cost of Carting .—This would depend upon a 
variety of circumstances, but taking an average lead 
of two iniles, the cost per yard might be put at 4s. Od. 
whilo that of spreading might amount to Is. bd. 
Summing up these various items it would seem that 
the cost of quarrying and breaking would amount to 
about 12s. Gd, per cube vard, labour being valued at 
Gs, Gd. per day ; add to this 4s. Gd. for cartage. Is. bd. 
for spreading! and tlie cost, per cnbe yard, would be 
18s. Id. If tbe average thickness of metal be taken ..t 
six inches, and the width of the road at six yards, one 
cube yard will cover a running yard of road, and tbe 
cost of metalling will be about £1,013 per mile. 

Mat then will be the cost of a single line of rail 
way, including, of course, a sufficient number of sidings, 
&c. to accommodate the traffic in both directions ; these 
latter may be assumed Oh an average to increase the length 
of the single way, from 1760 yards to 2000 yards per mile, 
and the cost of the work will resolve itself into that of the 
following items:— 


First, Rails and Chairs. 

Second, Stone Slocks, or Wooden Sleepers, as bearers 
for the chairs. 

Third, Fixing Chairs and laying the road. 

Fourth, Making good the Ballasting and Roadway be¬ 
tween the rails. 

1st.— Hails and Chairs. 

As a 35-lb rail was considered to be sufficient for the 
Liverpool and Manchester Railway, when worked by loco¬ 
motive engines, the same weight of rail will he amply suf¬ 
ficient for a mere horse track, then 2 x Si U* -140,000 
lbs or say 63 tons, will be the weight of rails required for 
each mile of road; and this at £12 per ton will amount to 
£736. The chairs if placed at dre feet apart, will weigh 
about 20 tons, and, allowing for breakages, may be charged 
at £10 per ten, making a lotalfor chairs and rails, of £956 

or say £1000 per mile. 

2nd _ Stone Blocks, or Wooden bleepers. 

In many parts of the country it would be advisable to 
use stone blocks to carry the ehaiis; these were formerly 
used very generally on the railroads In England, but it was 
found that the jar of the heavy engine upon them caused 

displacements and breakages; this, however, would not be 

the ease in a mere horse road, and the cost for repairs 
would be verv much lessened by the employment of stone 
instead of wood, but if stone blocks cannot be procured, 
then cross sleepers at every five feet, carrying a longitudi¬ 
nal bearer 8x6, would answer every purpose. When such 
bearers are used, the rails might be made very much lighter-, 
but, without making any allowance for this, the cost of 
sleepers and rails would not exceed £500 per mile. 

1,200 Bleepers at Is. 6d.£90 

1.000 Cube feet of squared timber, 8x6 

at 2a .. 400 


£490 

Say £500 by proper arrangements, by making use of steam 
power, and by applying a variety of mechanical expedients 
to the preparation of the timber, this cost might be very 
much reduced. The cost then of the materials of the 
road would not exceed £1,500. 

3rd_ Fixing Chairs, and laying Hath. 

The cost of the labor of doing this may be put at £o00 
per mile. 1 believe that the charge for this, on the locomo¬ 
tive railroad, is about £500, but, looking to the extra care 
and attention which is required on such a road, I do not 
think that I have under-estimated the cost. 

4th._ Making, good the Ballasting and hoadway 

between the Rails. 

A very heavy item in fixing the rails on a locomotive 
railway is the " Ballast,- as it Is called, or the bed upon 
which the sleepers rest. This should. If possible, be com¬ 
posed of gravel, or some material which, while it admits of 
being moved so as to be forced under the sleepers, forming 
thus a solid bed for them, Is porous so as not to retain 
moisture, and not susceptible of being acted on by the 

weather. Gravelis in fact the best kindot ballast, and of 

this material it is usual to place a thickness of 1-6 to 2-0 
under the sleepers. This, however, which is almost a 
matter of necessity when locomotives are used, would be a 
needless expenditure when the road is intended for horse- 
power In the former case the toad has not only to mth- 
atnnd the action of the load, that is of the goods and the 
truck in which they are conveyed, and this at a speed at 
least double of that which could ever be attained on a horse 
road, but it has to withstand the action of the power itself, 
in the shape of the locomotive engine, which may be re¬ 
presented as equal to a load of from four to six tons upon 
each wheel, moving with a velocity of from 25 to .,» miles 
per hour. No i recaution can be too great to take, which 
may enable the road to withstand the action of such a force, 
whether we look to the permanency of the road itself, or to 
the fatal effects which must necessarily ensue from any 
failure which might cause the train to leave the rails ; but 
in a horse road the action of the disturbing forces is so 
slight, that when the road is laid upon cross sleepers, with 
longitudinal bearers these might be placed at once on the 
surface of the ground; and when stone blocks are employed 
they might be bedded in the soil, no particular precautions 
being taken to insure their stability. I find that in the 
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American lines, when it has been difficult to procure ballast, 
a ditch has been dug at each side of the road, the soil 
from which has been booked up so as to cover 
the centre of the sleeper, but sloped ofFon each side leaving 
the ends of the sleepers exposed In order to allow the rain 
to draw off rapidly. Looking, therefore, at the difference 
above stated, between the railroad for locomotive and that 
for horse power, the cost of ballast may be merged into that 
of the horse track—the material required for which will on 
a length of 2000 yards, allowing a depth of 12 inches and a 
width of six feet, amount to 1380 cube yards, and taking 
this at an average of 6s. per yard, the cost will be £357 per 
mile. 

Summing up these various items, viz.:— 

£ s. d. 

Rails and Chains.1,000 0 0 

Sleepers or Blocks . 500 0 0 

Labour, fixing... 500 0 0 

Ballast or road. 340 q 0 


■£d 00 per mile, and if these last eight years the annual 
charge for renewals will be £62 10 s.—should stone 
blocks be used, this charge would almost vanish. I 
have not made any allowance for the maintenance of 
the horse track between the rails, as I consider the 
amount of labour allotted is amply sufficient to make 
good the very slight damage which* would be done by 
the feet of the horses. The total charge for mainte¬ 
nance of way on the horse railway will be, as follows : 

£ s. d. 

Rene wal of rails . 50 0 0 

Ditto sleepers. 62 10 0 

Labour . 66 13 4 


Would give.£2,140 0 0 

as the cost of forming the track fora railway, while that of 
macadamizing the turnpike road would amount to £1613. 
The difference, or about £527, would be the excess of the’ 
cost of the railway above that of the macadamized road, 
and if the cost of the latter be put at £3,000 per mile, 
that of the railroad may be taken at £3,500. 

Having thus arrived at an approximation to the cost of 
the turnpike road, and the horse railroad, it only remains 
to determine the cost of a railway for locomotives. For 
this we have a variety of data. We have the average cost 
ot English and American railway • and we have the actual 
cost of railways already executed in this colony. And if 
the comparatively easy line between Liverpool and Parra¬ 
matta has cost upwards of D 1,000 per mile, we may feel 
sure that in the more difficult countty. where the cuttings 
must be deeper, the embankments higher, the bridges more 
numerous. £12,000 will be a very moderate estimate. 
n T r e . com P ar lson, then, between the different modes 
alluded to in the former part of this paper, of remedying 
the evil arising from the miserable condition of our present 
lines of communication, bo far as the first cost of each is 
concerned, will stand as follows:— 

First cost Annual charge for 
_ per mile. Interest per mile. 

Turnpike Road. .£3<t00 £15 I 

Horse Railroad. 3500 175 

Locomotive Railroad 12000 600 

The next matter for consideration will be the annual cost 
of maintenance of way, a. it is termed, namely, that of 
keeping the road in a proper state of repair, by applying 
labour when it is needed, and by renewing the materials as 
they decay. 

In all cases the outlay for these purposes must depend to 
a certain extent on the amount of traffic, but if we assume 
this to be such as to require the renewal of the metal upon 
a macadamized road every ten years, and that of the iron 
rails of the ra.lway every twenty years, while the wooden 
sleepers may be taken to last eight years, the relative out 
lay may be roughly estimated as follows: 

On the turnpiko road a single station man will, on 
an average, with light traffic, take charge of four miles 
of road, and his wages mil amount to £100 per annum, 

at Iffi?? ? Th / ;°. ,al cost of metal ^ 

^ I 13 1 V 10th , of thls ’ or ■ £161 '"'ill be the 

annual cost ot metal, so that the total annual charge 

br£186 6 f s riUamt<!DanCe W ‘ ll, 0n the tum P>ke road, 

On the horse rail the labour would be trifling in com- 
SyT 1 ’ “ station man would only be calfed upon 
W t k HP ‘ e e “ eral drainage, and would never 
Idail . 1 ln ruts ’ &c - H° wevar , to make ample pro- 
oTvcvd t "'?.“ en “rajr *>0 allowed to every three miles 
rive £«’m Cl 'af <he 0, .dr»ary rate of labour, would 
gi\e £b0 10s. 4d. pur nuio. The charge for rails and 
chans has been taken at £1,000 per mile, and, as these 

wdll S cmt° S ?5o’ h T ty yearS ’ the annual renewals 
1 cost £a 0 . Tha .charge for sleepers was put at 


n , , . 179 3 4 

On the locomotive railroad the charge for renewals, 
assuming therails and sleepers to last as long as on the 
horse road, will bo 2000 - 20 , £100 per annum per mile 
for rails, and say 150-8, £18 10s. for sleepers. For 
the cast of labour we must be dependent upon the data 
afforded by the returns from the English railroads, and 
tlm experience which the Parramatta railway will 
afford. From the returns which have been furnished, 
I find that the contract price for labour only was £16 
per mile per fortnight, or £416 per mile per annum, or 
Is. lOd. per train mile. In America the cost is about 
half of this, amounting to ll£d. per train mile, while 
m England the cost varies from 13*92 to 3 072, and the 
average may be put at 7*66 per train mile. The greater 
the amount of traffic upon the road, the greater of course 
wall be the absolute cost of maintenance of wav, but the 
less will be the rate per train mile, as there are several 
items which are almost constant, or which, at all events, 
do not vary with the amount of traffic. Under these 
circumstances, if the charge per mile of road is put at 
£*250 annually—that is, at £166 less than is now ac¬ 
tually paid on the Parramatta line; and if to this be 
added the cost of replacing rails and sleepers before 
estimated at £118 10 s. per mile, the total charge for 
maintenance of way mil be £368 10s. The propor¬ 
tionate cost, therefore, of the maintenance of way on 
these three descriptions of road will be as follows: 

. *£ s. d. 

Turnpike road . 186 6 0 

Horse railroad . 179 3 4 

Locomotive road . 368 10 0 

Having thus established an approximation at all 
e T vei \ts to the two great items of permanent charge on 
the different kinds of roads, the only question which 
remains to be investigated is the actual cost of trans¬ 
port—I mean the cost of the power employed in haul¬ 
age; including in such cost all incidental and contin¬ 
gent expenses, such as the repair and renewal of rolling 
stock, coaching, traffic, and station charges, &c. 

Tn enteriug upon this investigation, I will commence 
with the locomotive railway ; for, with regard to this, 
we have not only the experience of the English and 
American railways to guide us, but we are also in pos¬ 
session qf the returns of the cost of working the lino of 
ra !pJ va - v * 10171 Sydney to Parramatta and Liverpool. 

The actual cost of locomotive power may be classified 
under the following heads : 

1 st. Interest of purchase money of rolling stock. 

2nd. Repair and renewal of ditto. 

3rd. Cost ot working, including wages of engineers, 
drivers, foremen, &c., and charge for fuel, oil, &c. 

4th. Station expenses, that is, the wages of persons 
employed in various capacities, but not actually en¬ 
gaged in working the locomotives. 

Iho whole of these charges arc (with the exception 
perhaps of No. 4) directly proportional to the amount 
of the traffic upon the road, In order, therefore, to 
estimate their amount, some specific number of pas¬ 
sengers, and of tons of goods, must be assumed as like! v 
to pass over the railway. The total tonnage passing u*p 
and down the Southern road between Goulburn and 
Sydney is shewn by the annexed return to amount to 
30,543. Of this, however, 10,000 tons passes down the 
railway from Liverpool, and an additional 10,000 tons 
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is assumed as the amount of the Campbell Town traffic. 
10,000 mar therefore bo assumed as the existing 
amount of the traffic along the line of road from Camp¬ 
bell Town to Goulburn, a distance of about 90 miles. 
It is difficult to form any probable estimate of the num¬ 
ber of passengers. The replies to queries sent to the 
mail contractor shew that the maximum capacity of the 
vehicles employed by him is adequate to the convoy ance 
of twenty passengers per day, or between six and seven 
thousand per annum over the whole distance. If, then, 
we assume 30,000 tons per annum, or thereabouts, to 
be the probable amount of goods traffic from Campbell 
Town to Gonlborn, that is, about 100 tons per day up 
and down, and that the present number of passengers is 
also trebled, or that 60 per day aro conveyed by tlio 
different trains, see shall have some definite data upon 
which to estimate the relative cost of conveying them 
by locomotive or by horse power on railroads, or by 
horso power upon common roads. 

Basing the estimate of rolling stock required upon 
the data supplied by Mr. Brady in bis report on the 
comparative cost of haulage by steam and horse power, 
the cost of rolling stock would stand thus : 

s. d. 

O O 


4 Engines, at £3,000 . 12,000 

4 2nd class carriages, at £350 . 1,400 0 0 

4 3rd ditto ditto, at £250 . 1,000 0 0 

4 Brake vans, at £250 . 1,000 0 0 

30 Waggons, at £150 . 4,500 0 0 

19,900 0 0 

Say £20,000. 


The charge, then, under the first head of interest of 
cost of rolling stock will be: 

Interost, at 5 per cent., on £20,000 ... £1,000 

Or £11,2s. per mile of road. 

The second and third heads are in the accounts of 
English railways combined together, though data are 
given by which the actual charges for locomotive power 
can be separated from those for repairs and renewals. 

On reference to these returns, it_would appear that the 
cost of locomotive power, inclusive of repairs, amounts 
on the English lines to about one shilling per tram 
mile, while the repairs may be averaged at 5d.; so that 
the actual cost of locomotive power is in England about 
7d. per train mile. . , 

On the Parramatta line the returns shew that the 
charge for locomotive power, including repairs, was 
33-518 por train mile, and if we assume, what was, I 
believe, the case, that the charge for repairs was unduly 
enhanced in the particular period to which the return 
had reference, yet it is very evident that the charge tor 
both working and repairs must be much heavier here 
than in England. From the returns of English rail¬ 
roads, it would appear that the charge of 7d. per mile 
for locomotive power would be divided between wages, 
materials, and superintendence in the proportiofi of 2"2 i 
to the first, 4-37 to the second, and -36 to the third. 
While on the Parramatta line the charge for materials 
was 12-36 per mile, or about three times tho amount cl 
the English charge. The item superintendence amounted 
to 1-85, or six times that in England, while the labour, 
including the charge for repairs, was 19-309, or nine 
times the amount of tho English charge. Booking to 
the relative cost of labour here and in England, we 
may assume, without much risk of error, that tbe 
charges in this country will be about three times as 
heavy as those in England, and, therefore, that the 
charge for locomotive “power would be 3s. per train 
mile'; and if the train miles be assumed to be equiva¬ 
lent to the number of miles actually traversed by goods 
and passenger trains, running twice a-day, the charge 
will, for two trains per day, be 6s. per mile, or for the 
year of 313 days £93 !&., or say £95. The fourth 
item of station' expenses averages, in England, about 
11 -85 -per train mile; on the Parramatta line the 
charge has 2011 ; and if we take 1800 as the lair 
amount, tba total charge would be £49 19s. pet mile 


The cost, therefore, of working the locomotive line 
will be : 

£ s. d. 

Interest, per mile . II 2 0 

Locomotive power ... 95 0 0 

Coaching charges and station ex¬ 
penses .*. 46 19 0 

153 1 0 

The cost of traction upon ahorse railway, maybe 
inferred so far as the goods traffic is concerned, from 
the annexed return which has been furnished to me 
bv- tbe Engineer of the Australian Agricultural 
Corapanv, Mr. Whvte, as well as by information ob¬ 
tained by mo, relative to the working of a contract 
system, previous to that now adopted. From .Mr. 
Wkvte's paper, it appears that the actual cost of mov¬ 
ing'l 8 , 3 G 5 tons of coal an average distance of 1,963 
miles, and ofhauling back the emptywaggonsamounted 
to y .l S3 per ton per mile one way, or 1.41ofor each 
mile travelled br the power in this charge, is included 
an item for tbe repair of harness, and also an allowance, 
though apparently too small, for the depreciation ot 
horse stock. Bv tbe returns formerly procured by me, 
it appears that the contractor who supplied the whole 
power, delivered 516 tons daily, which were equivalent 
to 1418 tons drawn one mile by 36 horses; each horse 
therefore drew 39 tons, net weight, one mile daily, 
besides taking back the empty waggon to the pits. 
Starting however, from the data afforded by these 
returns, we may infer that one horse will move from 
50 to 60 tons daily, over one mile of road, and as ac¬ 
cording to tho supposition upon which the former 
calculation was based, 100 tons have to be conveyed 
daily over each mile, two horses per mile, will be re¬ 
quired for the goods traffic, and allowing for losses 
accidents, Ac., 2J horses per nnlo of road would be 
a sufficient stock. The carnages or trucks ior goods 
would contain about three tons each, and about . loOof 
these would be required for the conveyance ot 100 tons 
daily, over a distance of 90 miles. For the passenger 
traflic of 60 persons backwards and furwards daily, 
four carriages would be required in consKmt work, and 
two additional, to provide against .contmgenues These 
carriages would be drawn by two horses, and the number 
of these required to secure tbe regular working ot the 
passenger traffic, would be, allowing for contingencies, 
about 60. 18 sets of harness would be wanted. 

Tbe capital expended in what may ho termed the 

rolling stock, would he— £ s d. 

6 carriages for passengers at £250 each loOO 0 0 

60 Horses at £35 . . . ^ q 

18 Sets of harness at £ln.. = Knn 0 0 

150 Goods Trucks at £100. “ X 2 

ISO Sets of Harness at £310s. 


£24,750 0 0 

Say £25,000. , v -nQ-O 

The interest of 25,000 at 5 per cent, would be £12.0, 
£13 18s. per mile of road. Repairs and renewals of 
tbe carriages mav be put at ten per cent, on tho cost, 
as mav alio that of the harness, while the horse stock 
must be put at 20 per cent. The charge for repairs 
and renewals thereof will be 

Passengers Carriages . “t’XXX 

Goods Trucks .. lo ’^ 

Harnes .( 630 

£17,400 

10 per cent on . £1 g’^ £1 ' 

Horse passengers . t’iXX 

Goods . 5 ’" AI 

£7 350 

20 per cent on... ‘ ’ 35 ° 

i £3210 

Total repair* and renewals. 
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Equal to £35 13s. 4d. per mile of Road. 

The cost of working tho traffic so far as the goods are 
concerned, has been shewn to be rather less than 1*415 
for labour, maintenance of horses, shoeing, &c. Let 
it be put however, at lid per ton per mile, then as 
30,000 tons have to be conveyed in the course of the 
year, the cost per niilo will be £187 10s. 

The cost of working the passenger traffic, may be 
roughly estimated as follows :— 

4 Coachmen at £180 . 720 *0 0 

12 Grooms at £108. 1*296 0 0 

48 Horses keep at £50 . 2400 0 0 

Shoeing and incidental expenses 210 0 0 


0 0 


£4626 

Or £51 8s. per mile. 

The charge thus for working will be as follows 

£ s. 

Interest... 13 18 

Repairs and renewals. 35 13 - 

187 10 0' 


Working 51 8 0 


238 18 0 


.£233 38 0J £288 9 4 

The charge for station expenses will be trifling in 
comparison to that on a locomotive line, as all the 
arrangements would be more analogous to those on the 
turnpike road. If therefore, the cost of working be 
put at £300 per mile, this will leave an ample margin 
for all charges. 

The cost of the conveyance of goods on a turnpike 
road, have been put at 9Jd per ton, per mile, this 
however, includes the charge for tolls, which is sup¬ 
posed to be sufficient to pay the cost of keeping the 
road in repair, and also the annual interest of the money 
borrowed to construct it. The charge for locomotive 
power would thus be reduced to 7id per ton per mile, 
which, for 30,000 tons, would give £037 10s. per mile 
for the goods traffic only. The cost for passenger traffic 
would be about double that on the horse rail" or £140 
per mile, giving a total of £1077 10s. per mile for 
working expenses. The general comparison between 
the cost of conveying the given quantity of goods and 
passengers, by either of the three kinds of conveyance, 
will stand as follows :— 

Railroad. 


Turnpike Road. 


Interest... 150 0 

Maintenance ....... J86 6 

Cost of Working ... 1077 10 


Horse. 


£ 

175 

179 

300 


£1413 16 0 654 3 0 


Locomotive. 


£ s. 
600 0 
368 10 
153 1 


1121 11 0 


An analysis of the above table, will shew that, while 
on the turnpike road, and on the horse railroad, the 
interest of the first cost of the road will be paid by a 
charge on the traffic, amounting to one penny per ton 
per mile on goods, and per mile on passengers. 
The charge on the locomotive railway to cover the 
interest of capital, will be 3Jd per ton per mile on 
gogds, and 2d per passenger per mile. Taking, how¬ 
ever, the hist item, namely, the cost of working, the 
charge on the turnpike road will be 7£d per ton per 
mile for goods, and 1£&per passenger per mile, (this 
latter charge is too low, but 1 have teen anxious not to 
exaggerate) On 'he horse railroad, this charge for 
working would be l£d per ton per mile for goods, and 
fd per passenger per mile, wnile on the locomotive 
line, the charge for working would he less than one 
penny per ton per mile for goods, and £d per mile for 
passengers. As the traffic increases upon the road, the 
advantage which the horse road possesses over the loco¬ 
motive road, will diminish rapidly. As the interest 
of capital expended is a constant quantity, any increase 
in the traffic will diminish the charge per ton, or per 
passenger, which will be required to pay this interest. 
It is evident, however, that a large amount of business 
must be done upon a railroad, in order to cover the 


fixed and permanent charges upon it. These fixed 
charges must, in this country, bo Wavier than they are 
either in England or America, for labour is much 
dearer bore, than in either of these two countries, and 
the interest of capital is certainly higher than in Eng¬ 
land, though not probably than ’it is "in America. It 
becomes then a matter of the utmost importance to us, 
iu deciding upon the adoption of some improved system 
of internal communication, to weigh carefully the 
various circumstances which may operate in develop¬ 
ing such an interchange of products and people from 
one part of the country to another, as will defray 
all the charges upon such improved communications. 
The example of England, of the United States of 
America, and of the North America Colonies, are all 
held out to us at justifying the assumption, that where 
improved means of communication are provided, traffic 
is sure to be created; and to this, as a general rule, 

I am quite prepared to assent; but the question we 
have to consider is, what will be the probable euiount 
of such increase? Now we may at once set aside the 
example of England and the United States. The 
circumstances of those two countries are so diametri¬ 
cally opposed to those on which we find ourselves 
placed, that to reason from that which has happened 
in either of them from the construction of railroads, to 
what will follow from the construction of similar works 
here, would lead us into error. The position of the 
British North America Colonics is so far different from 
that of tho mother country, or tho United States, as to 
warrant a belief that a system which has been applied 
with success iu Canada, may possibly answer here. Is 
there then such an analogy between the present state, 
and future prospects of New South Wales, and those of 
Canada, as to justify us in expending upon our internal 
communication, a sum larger than our present neces¬ 
sities require, in the confident expectation that in a 
few years tho traffic upon such lines of communication 
will increase to an extent sufficient to enable us to 
reduce the charge for transport to a level with those 
which would be sufficient to pay the whole charo-e 
upon a cheaper system, but one fully adequate to our 
present wants. 

The North American Colonies, extending, as they do, 
from the Atlantic to Lake Superior, cover an area of 
455,000 square miles, and support a population of2£ 
millions. These colonies border fer a length of about 
1800 miles upon tho United States of America, with 
which they carry on an increasing trade, and the popu¬ 
lation of which amounts to upwards of 30 millions. 
The communication of the North American colonies 
with England and Europe can be mado in ten days bv 
steam, and in 25 or 30, by sailing vessels. The ’land, 
especially that in tho vicinity of Lakes, Erie and 
Ontario, is of good quality, well calculated for the 
growth of wheat, and other cereal crops, for which there 
is a ready demand, either in the colonies themselves, 
or in the United Mates, or in England .and Europe. 
Land therefore, especially that In the viehiity of a Rail¬ 
road. is eagerly bought up, and brought under cultivation, 
as there is a certainty that, although the price of wheat 
may be influenced to a certain extent by the quality of 
the harvest in England, or on the continent of Europe, 
the value of the crop will be sufficient at all times to re¬ 
munerate a farmer, who pays ordinary attention to his 
lond, The construction of a railway, by lessening the 
cost of conveying produce to market, encourages both in 
Canada and the United States, the settlement of the land 
in its vicinity ; thousands flock to avaii themselves of the 
advantages tlius held out to them, and the result Is an 
amount of traffic which is not only sufficient to defray 
the costj of working the railway, but also to pay the 
interest on its construction. If, however, the settler in 
Canada had to depend upon the consumption of Montreal 
and Quebec, that is if he had uot the certainty of a better, 
or at all events, a larger market for his produce, the 
amount of land disposed of would be much Jess, and the 
passenger and goods traffic upon the railways would not be 
sufficient to justify the cost of constructing them. 

In New South Wales the population, by the last Can- 
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»us, was 289,000, and the annual increase may be taken 
to be 8 per cent. This population is spread over an area 
of about 230,000 square miles. There is a large quan¬ 
tity of good land m various parts of the colony well 
adapted for the production of cereal and other crops; 
but the distance is too great to allow the settler to look 
to the English and European market for the disposal of 
his surplus produce, fie has the markets of India and 
China at no great distance, but these countries will not 
take his wheat in exchange for the rice and tea which 
he purchases from them. lie must, then, so far as tho 
sale of cereal produce is concerned, depend upon the 
home market, and this though the population is increas¬ 
ing rapidly, affords but a limited demand—he may, it 
is true, if'tho cost of conveying his produce to the coast 
be much lessened, compete with the farmer in the ad¬ 
joining colonies in the market of Melbourne, but the 
demand there is not large, nor is it permanent, as the 
Government of Victoria is already taking steps to con¬ 
struct railroads, and facilitate the means of communi¬ 
cation throughout a country, much of which is admi¬ 
rably fitted for the production of cereals. 

In estimating, therefore, the increase winch is likely 
to take place in the exciting traffic upon any given line 
of road, we must not merely be able to say that it opens 
np a tract of country admirably adapted for farming 
operations, but we must be prepared to shew that there 
will be sufficient inducements to settlers to purchase and 
occupy such lands productively, in numbers suffiwait 
to create a traffic for the railway, in some parts of the 
country, as for instance, in the neighbourhood of New¬ 
castle, there will be an increasing trade in Coal, which 
will be brought by the railroad to Newcastle, as the 
port of shipment—in other parts of the country there 
may he, and indeed there are, loeal sources of trathc 
which only require cheap means of conveyance to admit 
of a large devalopement i but the principal receipts of 
the railroads in New South Wales, must, tor many 
years to come, he derived from the movement of pasto¬ 
ral and agricultural produce from the interior, to the 
port of shipment, or place of consumption, and _ot sup¬ 
plies of dift'erent kinds, and of imported articles ol 
comfort or luxury from the capital to the settler. 

The pastoral products do not admit of any TO&vl de¬ 
velopment,''though their extension is certain, and may¬ 
be eventually very great—and I have already shewn 
that as the agricultural products can only command a 
limited market, their increase cannot be dependent upon 
to an extent sufficient to create a traffic for any great 
length of railway. I am, therefore, of opinion that the 
analogy between'Canada and New South Wales is not 
close enough to justify the inference that railways wall 
succeed here because they have done so there. 

The conclusion which I consider mvselt justified in 
drawing from the facts and calculations exhibited in 

this paper are as follows s . . 

1st The cost of transport by a turnpike road is in 
excess of that by a railroad, whether such road be worked 

by horse power or steam. . , , , 

2nd. The cost of steam power is much less than that 
of horse power upon railroads, hut this cheapness is, 
with a limited amount of traffic, more than compensated 
for by the increased cost of construction and mainten¬ 
ance,'if such roads be compared with these on which 
horse power may be used. 

3rd 1 That tho circumstances of the colony are not 
such as to lead us to expect so large a development of 

internal traffic as would compensate, by the saving on 
the cost of motive power caused by the employment of 
steam, for the increased charge for interest of capital, 
and maintenance of road. . . , 

4th. That the railway on which horse power is used 
would under the present, and probable future 
stances of the Colony for several years to rome, be the 
cheapest means of conveyance both for passengers and 
goods, and that it wonld be, therefore, advisable to adopt 
it on all the main lines of communication. 

Vf. DENISON. 


RAILROADS. 

Rr.sri.rs of experiments at Newcastle. . 

Cost of li miles near Newcastle, including land, lay¬ 
ing originally with wood, and relaying with iron rails, 
3311.5. to the' yard, £9,500, or £6,332 per mile. Tho 
next mile cost £1,800. 

The contract price for the carriage, of the coal irom 
the pits to Newcastle, and delivery on board ship is at 
the rate of Is. 3d. per ton, or, on an average, about 5& 
per ton per mile. The lengths of the branches are 
3-2£ and 2* miles, but the same price is paid for all. 
For this tho contractor find3 horses, harness, drivers, 
grease, and men and boys attending the staiths, but lie 
docs not keep the waggons or the permanent way in re¬ 
pair. The contractor delivers about 510 tons daily or 
which 260 tons come miles, and 256 come o miles 
equal to 1,413 tons, drawn one mile. e e 

To do this work the contractor has 40 horses, tour ot 
which are kept at Newcastle, to haul the coal up to tho 
staiths. ,, 

He employs seven drivers ; five men at the staiths, 
to assist in shipping the coal, and four boys. 

In order to find the actual charge for locomotive 
vomer, the four horses kept to work tho staith, and the 
five men and four boys employed for the same purpose, 
should be deducted from the establishment, the estimate 
for which will then stand as follows: 

36 Homes, at, say £1 per week .3G 0 

7 Drivers, at £3.-.” 

Grease for Waggons. * 

Boy for greasing .-. * 0 


d. 

0 

0 

0 

0 


£62 10 0 


for this sum 3096 tons can he drawn from the pits to 
Newcastle, or 8,508 tons ran he drawn one mile, the 

actual cost bring 1J, or a little more, per ton per mile, 

to this, however, must he added— 

1st. Interest upon the capital of the contractors, 

which mav be calculated as follows : 

36 Horses at £46...£1.440 0 0 

Harness for ditto at £o. lbl) U u 

£1,620 0 0 


and this at 10 per cent, will amount to £162 per 

aD 2n™ Sinking Fund for replacing stock, at 30 per 

cent, per annum, £486. . . ww,„ r 

3rd. Supervision or payment for contractor’s labour, 

sav £500 per annum. , 

4th. Interest of cost of rolling stock-tlim stock for 
the conveyance of 120 tons of coal at each tnf, would 
amount to 70 carriages, and if each carn ^y? 1 
£50, this will give £3,500 tnterest upon this at 6 per 

Ce 5th. ^Repairs and sinking fond, say 15 per cent, upon 

a ^If 6 all these items were added together, the amount 
will be as follows : £ 

Locomotive power, 6210 x 59.3250 

Interest . “ 

Sinking Fund . 

Supervision ... "1 

Interest of Rolling Stock. r.‘_ 

Repairs and replacement. ••• 

£5133 


or sav £100 per week, for which “ tas *?® n ^there¬ 
fore 850S tons can be drawn one mile. The cost, there 
fore of conveyim* "oods upon a railway by horse power 
mav he put A 2'E or rather more than 2| per ton per 
mile, this includes taking the carriages back. 

The experience gained bv the working , 

castle coal mines is sufficient to show the relative id 
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vantages of the different kinds of roads. It appears 
that the coal was formerly brought in to Newcastle by 
carts alont: an ordinrry bush road, and three horses 
brought in twenty tons per week. When a wooden 
tramway was laid down four horses brought in 30 tons 
per day. or' ISO ions per week. When iron rails 
were substituted for the wooden train, fire horses 
can bring in 100 tons per day, or 000 tons per week. 
Thus, on a hash road, a horso will draw 7 tons per 
week. 

On a wooden tram a horse will draw 45 tons, and 
on an iron railway 120 tons per week. 

This is conclusive against the employment of 
wood, at all events, as a tramway. The friction 
would possibly be Jess npon an edge rail of wood, 
but still the difference between wood and iron would 
probably double the cost of traction, and altogether 
neutralize any benefit which might bp derived from 
(he comparative cheapness of wood. In Mr. Bell’s 
Taper there is an estimate of the comparative cost 
of horse ami steam traction, and there is no ques¬ 
tion but that, with such an amonnt of traffic, steam 
power would bo much cheaper than horso power. 
According to his calculation, the engine would have 
to travel 2SS miles per week. Now; tho cost in 
England per train mile, including repairs, Ac., is Is. 
3d. per mile. The experience of the Parramatta 
railroad gives, I believe, 4s. 6d. per train mile, if 
we assume 2s. fid. as a fair price, looking to the 
great expense of everything in the colony, 
2SS x 2-6-20 £36, the cost per week of locomotive 


power, Ac.; and as 3090 tons have been brought 
down, the cost per ton will be 2-79, or the cost per 
ton per mile will bo, as near as possible, 1 penny. 
This, however, does not iiioludo interest upon roil¬ 
ing stock, including engines and carriages ; neither 
does it provido for repairs and replacement, or for 
supervision. In fact, it is the mere cost of locomo¬ 
tive power, and it most therefore be compared with 
the horse power, which has been shown to cost 
rather more than ljd. par mile. In fact, tho cost 
of convoying about 100 ,000 tons per annum would 
cost, so far as mere traction ia concerned, by steam 
£666 13s. 4d. par mile, and by horse power £1,166 
13s. 4d. against this, however, must be placed the 
interest of the outlay on tho construction of tho 
road ; which, if pat at 12,000 for tho steam road, 
and 4,000 for the horse road, would be £600 and 
£200, and tho increased cost of maintenance of way 
which for the steam road may be put at £250 per 
mile, and for the horse road at £100, The com¬ 
parison will therefore stand as follows : 



Steam. 

Horse 

Interest . 


200 

Traction . 


1166 

Maintenance of 

way 250 

100 


1516 

1466 


With a smaller amount of traffic, such as is likely 
for many years to p iss over tho Southern and Wes¬ 
tern roads, the comparison will be much mors in 
favour of horse power. 


Particulars of the Actual Cost for Traction of Coals on the Australian Agricultural Company’s Railway, near 
Newcastle, New South Wales, from the 1st of January to the 31st March inclusive, 1857. 


Tons. 

From D Pit... 8164 
From E Pit... 6531 
From F Pit... 3870 


Miles. 

Length of Railway... 2 
2 
0 


Qrs. Frigs. Yrds. 

0 1 42| 

1 1 21i 

3 O 1S4 


Lineal yards. 
30,880,330 
2,743,996J 
5,820,480 


18,565 


64,140,806 


Avg. mileage p. ton, 1’963 


The above quantity is delivered at the Coal Staiths by contract, including grease and oil, at the uniform rate 
of 3d. per ton all through, which also includes the haulage ef the empty waggons back to the pits, making the 
cost for manual labour and lubrication alone to average 1.53 pence per ton each mile for the loaded waggons one 
way. The Company furnish horses, harness, and provender. 


Cost of Maintenance during three Months. 

£ s. 

390 bushels of maize, at 5s. 97 10 

12£ tons of hay, at £5.. 69 10 

Run in paddock ... 9 15 

Horse shoeing hill...,. 10 2 

Saddling bill. 4 6 


Summary of Cost. 

d. ’ £ s. 

0 Haulago on 18,565 tons, at 3d.,.. 232 1 

0 Cost of maintenance . 184 4 

0 Add )th of original cost of stock 
6 for depreciation, per annum... 13 7 
6 


Avrg. Cost, 
d. 

3 1-53 

0 1-21 


184 4 0 

Original cost of Stock and Plant. 

4 £ s. d. 

15 horses, at £25 each. 375 0 0 

15 sets of harness and gears, £70 . 52 10 0 

427 10 0 
(Signed) 

27th April, 1857. 


429 12 6 

Or say, in round numbers, nearly 3d. per ton. 


•09 

2-83 


ROBT. WHYTTLE, 
Manager A. A. Co.’s Collieries. 


In consequence of a press of matter, Mr. Peppercorn’s paper is unavoidably post¬ 
poned till next number. 
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ABSTRACT showing the Total Tonnage, the Rate per Ton. the distance conveyed, and the cost of Carriage far 
Goods on the "WESTERN ROADS annually. 


Distance. 


Sundries. 

Grain. 

Total 

Rate per 
Ton for 

Cost of 


Rate 

per Ton 


Tons. 

Tons. 

Tonnage. 

the whole 
distance. 

Conveyance. 

per 

Mile. 

Miles. 

163 

TO STENET 
PROM 

prolong. 

4,415 


4,415 

£18. 

79,470 



i» 

2 

3 

160 

Orange . 

487 

„ 

487 

£15. 

7,305 

>» 

„ 

»» 

1 

10} 

150 

Rvlstone . 

520 


520 

£14. 

7,280 

„ 

„ 

•I 

1 

m 

120 

Bathurst . 

4G23 

,, 

4,023 

£9. 

41,607 

„ 

„ 

H 

1 

6 

36 

Windsor . 

5,150 

1,875 

7,025 

£3 

21,075 

” 

” 

it 

1 

8 

629 1 

Total. 

15,195 

1,875 

17,070 

Total.. 

150,737 

» 

11 

n 

9 

li 


Average Rate per Ton per Mile, Is. lOd. 

(Signed,) GOTHER K. MANN. 


ABSTRACT showing the Total Tonnage, the Rate per Ton. the distance convoyed, and the Cost of Carriage for 
Goods on the SOUTHERN ROAD annually. 


Distance. 

Road. 

Sundries. 

Grain. 

Total 

Rate per 
Ton for 

Cost of 


Rate per Ton 

Tons. 

Tons. 

Tonnage. 

the whole 
distance. 

Conveyance. 

per Mile. 


Miles. 

380 

To Sydney 
from 

198 


198 

£45. 

8,910 

11 


ii 

o 

4} 

185 


014 


614 

£13. 

7.982 

11 

„ 

i> 

I 

4 

125 

Goulbum . 

8,570 

„ 

8,570 

£13. 

111,410 

1% 

„ 

,, 

2 

1 

84 


818 

80 

898 

£7. 

6,286 

11 



i 

8 

50 


800 

167 

976 

£4. 

3,868 

,, 

„ 

i» 

i 

71 

33 

Campbellto wn . 

5,000 

5,000 

10,000 

£3. 

39,009 




i 

91 

20 

Liverpool . 

10,000 

108 

10,108 

£2. 

20,000 



” 

2 

” 

877 

Total. 

26,000 

5,355 

31,355 

Total. 

188,672 


” 

» 

12 

Hi 


Average Rate per Ton per Mile, Is. lid. 

(Signed,) GOTHER K. MANN. 

October, 185G. __ 


ABSTRACT showing the total Tonnage, the rate per Ton. the distance conveyed, and the Cost of Carriage for 
Goods on the NORTHERN ROADS annually. 


Distance. 

Road. 

Sundries. 

Grain. 

Total 

Rate for 
the whole 

Cost of 

Rate per Ton 

Tons. 

Tons. 

Tonnage. 

distance 
per Ton. 

Conveyance. 

per 

Mile. 


Miles. 

300 

300 

To Maitland 
from 

674 


674 

£28. 

18,872 



. i» 

1 

10} 


210 


210 

£18. 

3.7S0 

1» 

„ 

i* 

1 

21 

100 

125 


400 


400 

£15. 

6,000 



ii 

2 



454 


454 

£9. 

.4,086 

11 


i» 

1 

100 

70 

30 


780 


780 

£7. 10s. 

5,850 


11 

»» 

1 

6 

m 

Muswellbrook. 

Singleton. 

634 

22,648 

»» 

634 

22,648 

£6. 10s. 
£3. 

4,121 

67,944 

11 

1* 

” 

!» 

1 

2 

1,075 

Total. 

25,800 

11 

25,800 

Total... 

110,653 

11 

« 

11 

10 

i 

40 

Wollombi. 

300 

2,400 

2,700 

£2. 

5,400 

* 


1 „ 

1 

>• 


Average Rate per Ton per Mile, Is. 8d. 


Note —The traffic from Varialda and Veiling™ve does not pass through Nunab and Cassiks, bnt comes upon 
the Northern Road near Murrurundi.. 

The Wo 1 Iambi Traffic passes along about five miles of the Maitland road only. ^ , r . vv 

(Signed,) GOTRLr* iv. JftAaffi. 
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METEOROLOGICAL REPORT. 

Sydney, Month of July, 1857. 

From observations taken at 9 a.m. and 9 p.m t each day . 


a 

§ 

sA 

,_ 3 

Barometer, Reduced, 
etc. 

Temperature of Air. 

Moisture. 

o 

G 

o 

6 

Cloud, 

Winds. 

Remarks 

on 

"Weather, etc. 

a 

d a 

Ci 

c ci 
a ci 
a a 

rt 

% 

Maximum. 

Minimum. 

Greatest 

Range. 

a 
’ o 

£ 

O 

Q 

.5 8 

rt -G 

a 

1—1 

•*» 

G 

CU 

-»-» 

X 

o 

G 

ci 

Cl 

S 

a 

u 

o 

£ 

Gene ral 

Direction 

I 

29-529 

52-8 

60-1 

46-6 

13-5 

39-2 

•00 

5 

5 

Ci. 

w sw 

1 Fine and clear 

2 

29-969 

44-7 

610 

38-3 

22-7 

3-85 

•00 

6 

0 

Cu.-St. 

sw. s 

) Fresh drv breezes 

3 

30 037 

47-6 

57-5 

30-2 

27-3 

41*5 

•00 

5 

1 

Oi.-St. 

SW. N 

Ice of .1 inch thick 

4 

29-811 

57-1 

66-8 

50-2 

166 

43-5 

•00 

7 

5 

Cu. St. 

WNW 

1 Strong dry breeze 

SS 

29-738 

55*4 

63-4 

38-3 

25-1 

43-6 

•00 

5 

6 

Cu. St. 

WSW 

1 

6 

29-953 

50-4 

63-3 

37-6 

257 

417 

00 

6 

1 

Cu.-St. 

SSW 

Fall cumuli 

7 

30073 

45-3 

61-4 

35-7 

257 

407 

■00 

7 

4 

Ci.Cu.Ci.St 

SW 

Varied clouds 

8 

30-195 

490 

60-6 

38-0 

22-G 

43-2 

•00 

7 

7 

Cu. 

s 

Threatening clouds 

9 

30-331 

44-2 

59-2 

38-8 

20-4 

40-9 

.00 

7 

0 


s 

Quite clear 

10 

30-345 

44-4 

C4-1 

35-5 

28-6 

41-8 

•00 

6 

2 

Cu. 

WSW. NNE 

Change of wind 

11 

30-315 

45-5 

58-6 

37-8 

20-8 

447 

•00 

5 

4 

Ci-St. 

Calm 

'i 

12S 

30*333 

53-3 

61-8 

40-4 

21-4 

47.9 

■00 

6 

5 

Ci-St. Cu. 

NNE 


13 

30-276 

49-5 

61-4 

39-4 

220 

4-79 

•oo 

G 

1 

Ci-.Cu 

Calm 


14 

30-221 

49-6 

643 

39-6 

247 

48-2 

•09 

4 

1 

Cu.-St. 

Calm 

Night mists & dews 

15 

30-150 

52-0 

63-5 

41-3 

22*2 

50-2 

•16 

6 

9 

Ni. Ci-St. 

NNW 

Rain and thunder 

16 

30-110 

51*4 

61-1 

45-0 

16-1 

45*5 

•00 

6 

0 

Cu.-St. 

SW 

?ine 

17 

30-143 

54-5 

61 3 

453 

16-0 

44-6 

•00 

7 

10 

Cu. 

s 

1 T1 i 

18 

30*280 

52-6 

61-6 

50-7 

10-9 

474 

•00 

8 

5 

Cu- 

'S 


19S 

30289 

473 

63-5 

41-1 

22-4 

45-4 

•00 

6 

4 

Cu. Ci.-St 

w 


20 

30-232 

48-9 

61-8 

41-9 

19-9 

48-0 

•00 

5 

8 

Cu, Ci.Cu. 

Calm 

Gloomy 

21 

30-183 

50-9 

645 

40-3 

24-2 

50-0 

‘00 

4 

0 

Cu,-St. 

SSE 

Fine 

22 

30-199 

52-0 

621 

434 

1S-7 

49-4 

•09 

8 

4 

Cu. 

SSE 

Shower 

23 

30-192 

50-7 

62-8 

48-0 

19-8 

50-3 

.12 

8 

3 

Cu. 

SE 

Heavy dews & mists 

24 

30-149 

53-3 

63-8 

47-0 

16-8 

50-7 

‘00 

7 

1 

Cu. 

SW. S 

Fine and clear 

25 

30-105 

49-3 

640 

40-3 

23-7 

47-3 

•00 

6 

7 

Ci.-St. 

SW. SE 

Red sunset 

26S 

30.079 

53-4 

60-7 

46 4 

14-3 

52-9 

•06 

9 

10 

Ni. 

Calm. SE 

Black gloomy clouds 

27 

29-966 

55-2 

57-9 

52-5 

5-4 

540 

3-27 

10 

10 

Ni. 

E. ENE 

[ Floods of rain and 

28 

30062 

55-8 

68-1 

51-5 

6-6 

49-6 

1 ‘67 

7 

10 

Cu. Ci.-St. 

SE 

j high gales 

29 

30-115 

54-6 

620 

53-8 

8-2 

48-2 

‘09 

8 

5 

Cu. 

SE 

Showers 

30 

29-973 

46‘2 

60-3 

41-5 

18-8 

45-4 

•10 

7 

5 

Cu. 

W 

Clearing up 

31 

29-820 

55-2 

68-2 

40-4 

27-8 

43-8 

■00 

6 

0 


w 

Fine and dry 


30-103 

50-7 

620 

42-3 

197 

46-0 

5‘56 

6‘4 

4-2 


Means and 

sums. 


30-381 

57*7 I 

68-2 

30-2 

38-0 

54-1 


10 

10 

Highest ) of single readings 


29-451 

38-1 




36-7 



0 

Lowest J at 9 a,m. or 9 p.m. 


N,B.—The observations are not corrected for diurnal 
variation. The principal instruments have been com¬ 
pared at Greenwich, and the readings are all reduced 
accordingly, 

Pressure ,—The barometer is 11 feet above the sea-level. 
The greatest range of pressure is -930 inch The 
mean gaseous pressure of dry air is 29’792 inches. 
Temperature of Air y —The mean of all self-registered 
maxima and minima is 52-1 degrees. 

The adopted mean temperature of the month from 
all observations is, therefore, 5 Id degrees Fahren¬ 
heit. The adopted mean of the month for the last two 
years is 47.9 or 3£ degrees lower. 

Moisture .—The dew-point is calculated from readings of 
Negretti’sand Larnbra's dry and wet bulb thermome¬ 
ters, by the use of GIaisher*s tables. 2nd Edn, 

The mean temperature of evaporation at 9 a.m. and 
9 p.m., is 48*4 degrees. The mean elastic force of 
vapour is 311 inches. The average proportional 
humidity of the air is denoted by §5, perfectly dry 
air being taken as 0, and saturated damp air as 100." 
Rain .—More or less rain fell on S days during the 
month. The total depth is 5-56 inches; of which 
4*94 inches, or nine-tenths, fell in about 36 hours. 
The rain is collected at one foot above the ground, 
and measured at 9 p.m. 


Cloud .—The extent of cloud is expressed by the tenths of 
the whole sky covered by it 
The forms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred during 
the month being added in figures. 

Cu. Cumulus 15 Ci-Cu. Cirro-cumulus. ... 3 

Ci. Cirrus.1 Ci.-St. Cirro-stratus . 8 

St. Stratus.2 Cu -St. Cumulo-stratus ... 5 

Ni. Nimbus,,..3. 

Winds .—The winds may be thus summed up. 


NNW 

i 

day j 

! SSE 

2 day 

W N W 

l 

*1 < 

; SE 

4 

West 

31 

>» ! 

East 

1 .. 

WSW 

U 


! ENE 

1 .. 

S W 

41 

NNE 

U „ 

SSW 

1 

,, j 

North 

1 » 

South 

5 

” * 

Calm 

41 „ 




W. S. JEV0NS. 


Double Bay, near Sydney, N.S.W. 

Errata in Table, page 45, of Lost (July) number of 
Magazine:—6th column, for 51T, read 5*0'6; for 69*1, 
read 69*4. 7th colnmn, for 1*8 read 2*8; for 1*0, read 
4. In last line, for two years read two pairs. In page 
*46, June 17th, for E E read N E. 
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HEALTH OF SYDNEY. 

The following table is published by the 
Registrar-General every month, and will be 
carefully re-printed in this journal, form¬ 
ing at the close of each year a valuable 
statistical document. 

The table printed for the present month 
contains the aggregate amount of deaths 
during the months of May, June, and July, 
1857. These are printed in one table, in 
order to enable us to overtake the usual 


monthly issue, which will in future be a 
copy of the official document. 

The following is a statement of the births 
registered during the first seven months of 
the present year. 


February* 

March, 

April* 

May 

June 


, 91 

males . 

.. 101 

females. 

73 

do. 

.. 78 

do 1 

85 

do. 

.. 98 

do. 

114 

do. 

. 105 

do. 

93 

do. 

.. Ill 

do. 

118 

do. 

100 

do. 


SUMMARY OF DEATHS of both sexes Registered in Sydney, during the three 
months from ls£ of May to 30 th July 185/. 


Causes of Death. 


Zymotic Diseases. 
Endemic, Epidemic, & Con¬ 
tagious.*. 


Sporadic Diseases. 

Of Uncertain Seat. —Dropsy 
and other Diseases of Van- 
able Seat. 


Of Nervous System c. Dis¬ 
eases of the Brain, &c. ... 

Of Respiratory System .— 
Diseases of the Lungs, &c. 

Of Circulatory System .— 
Diseases of the Heart and 
Blood vessels. 


Of Digestive Organs. Dis¬ 
eases of the Stomach, 
Liver* &c. 


Of Urinary Organs .—Dis¬ 
eases of the Kidneys, &c.., 

Of Generative Organs . 


Of Locomotive Organs.— 
Rheumatism, Diseases of 
the Bones, Joints, &c.. 


Of Integumentary System .— 
Diseases of the Skin.. 


Old Age . 

External Causes. Yiolencee, 
Privation, & intemperance. 

Unspecified... . 


10 


11 


Total from all Causes 
in the three Months..., 


63 


24 


T3 wi 


22 


8 2 


;U 


3 
3 
5( e 

i 


2 1 


96 


12 


1 1 


'St 




8 19-22 19 20 


1718 


IS 


17 


289 


CHRIS. EOLLESTON, Eejistrar General 
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AGRICULTURAL SOCIETIES. 

We have noticed with great pleasure tire 
recent establishment of Agricultural So¬ 
cieties in various country districts. There 
can he no necessity for us in these days to 
enlarge upon the pre-eminent importance 
of agriculture,—we do not now need the 
political economist to inform us that the 
soil is the source of all wealth,—but it may 
be useful to impress upon our agricultural 
population the importance of conducting 
their farming operations on the most im¬ 
proved and scientific principles. 

There is, perhaps, no method by which 
the knowledge of these principles can be 
disseminated so effectually as by the agency 
of Agricultural Societies. We may point 
to the vast improvements that have taken 
place in the agriculture of England and 
Scotland within the last few years, in con¬ 
firmation of our assertion, for in both these 
countries Associations of this character 
have been formed, and circulate the 
varied experience of hundreds of practical 
farmers in the records of their proceedings. 
In England, also, it must be remembered 
that there is a large class of country gen¬ 
tlemen who take up the pursuit of farming 
for their pastime, and who are constantly 
making costly experiments with a view to 
its advancement. They are, no doubt, 
stimulated to such efforts by the competi¬ 
tion that is fostered by these societies, 
which thus prove of the greatest public 
benefit. 

In this colony, Associations of this kind 
are even more necessary than at home. 
Here the Anglo-Saxon finds new condi¬ 
tions of climate, of seasons, and of soil ; 
and a great portion of the rural population 
are strangers to the best modes to be 
adopted in cultivation. How desirable 
must it be, therefore, that associations 
should be formed where each might detail 
the results of his experience, and encou¬ 
rage the followers of this noble and bene¬ 
ficent pursuit ? 

In our first number we detailed, at some 
length, the constitution and the rules of 
the Australian Horticultural and Agricul¬ 
tural Society, which appear to us to furnish 
some very good hints for the formation of 
similar associations in the country districts. 
Since then we have received the prospectus 
and rules of the Cumberland Agricultural 
Society, which we hear has enrolled a large 


number of members, and bids fair to take 
an influential position. Another society 
has been formed in the county of Argyle, 
and there are three in the Illawarra 
district. We hear that there is some 
prospect of establishing one in the Hunter 
River District, where recent calamitous 
events have demonstrated that such an 
association would be productive of the 
greatest benefit. We shall most gladly aid 
these various societies by all the means in 
our power, and we heartily invite the re¬ 
spective secretaries to forward to the office 
of this journal condensed reports of their 
proceedings, which we engage to publish 
with the same regularity that we do the 
proceedings of the metropolitan society. 

By this means it may reasonably be ex¬ 
pected that a great stimulus will be given 
to intelligent farming, and instead of the 
solitary agriculturist discovering for him¬ 
self, by painful experience, the proper 
rotation of crops, or the right seasons for 
the various operations of the farm, he will 
at once by this agency be associated with 
those willing and able to instruct him, and 
thus conduce to the wealth of the commu¬ 
nity. 

We wish we could conclude these obser¬ 
vations by recording that our Government 
had evinced any intention or any desire to 
aid the development of the agricultural 
resources of the colony. We have looked 
carefully through the estimates for this 
year, and the only item that we can con¬ 
strue into an indirect recognition of the 
value of agriculture is, that a sum of 
£16'00 is appropriated for the application 
of sewerage water to the Botanical Gardens. 
This is a step in the right direction, and if 
carried out, will, we are convinced, demon¬ 
strate the immense value of liquid manures 
in this climate. We sincerely trust that 
this vote will experience a better fate than 
it did last year, when it was rejected in 
the Legislative Assembly. Our neighbours 
of Victoria are far more liberal, and we 
believe more sagacious, for we observe 
that this year the sum of £10,000 has been 
appropriated by the Legislature of that 
Colony for the promotion of agriculture. 
If this sum is judiciously expended, it will 
return itself a hundred-fold, and instead of 
being stigmatised as a piece of extrava¬ 
gance, we are disposed to applaud it as an 
instance of large and statesmanlike eco¬ 
nomy. 
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TRANSACTIONS OP THE 

AUSTRALIAN HORTICULTURAL 

AND 


AGRICULTURAL SOCIETY. 

EIGHTH MONTHLY MEETINO. 

Held in the Royal Hotel, on Tuesday 
Evening, 1st. September, 1857. 

Mr. AY. S. Wall in the Chair. 


Members of Council present:—Messrs. 
D. Me Innes, E. K. Silvester, AY. S. Wall, 
P. L. C. Shepherd, Dr. Houston, H. R. 
AVebb, and several members and their 
friends. 

The minutes of the last meeting were 
read aud confirmed. 

Mr. Theodore West read a paper on a 
singular insect production found in some 
parts of Australia. 

On a motion of adjournment having 
been negatived, it was resolved that the 
reading of 

Mr. R. Meston’s paper on the effects of 
Acrid and Poisonous Plants upon Grami- 
niverous Animals be postponed until the 
next monthly meeting. 

The following communication on the 
Bitter Aloe, received from Mr. Ransom 
Hood, was read by Mr. P. L. C. Shepherd. 

THE BITTER ALOE. 


This prolific plant is worthy of the most encouraging 
notice of the Horticnltnral Society. It is admirably 
adapted for New South Wales—will grow any where— 
and is alwavs lnxuriant in spite of soil or neglect 
When it flowers, as much as five gallons of oil may be 
extracted from one plant, and its arms or barbed leaves, 
afford at all times one of the most searching vegetable 
medicines 1 ever knew. The smallest hit of the pnre 
white pulp of the leaves will suffice to clear the com¬ 
plexion, and cool the whole system. Care muse he 
taken not to take too much. 

I wish to draw the attention of Colonists to this plant, 
and to express my firm belief that the principal ingre ¬ 
dient of Holloway's famous pills is extracted from the 

ll N.' s^Wales, 1657- RANSOM HOOD. 


The Secretary read the following letters 
from Mr. Augustus Appleford. 


To the Secretary of the Horticultural and Agrirnl- 
tural Society of New South Wales. 

Vine-hill, Camden, 

25th July, 1857- 

Sir,—Respecting the irrigation of Tineyards, or the 
inexpensive means of supplying Villages with Avater,! 
have to observe, that if there be a running stream within 
a mile or two of the vineyard or village, such may be 
easily accomplished, if a cistern or tub can only he 
placed on a conical scaffolding, high enough to elevate 
the water in it above the level of any intervening hill 
or eminence. The cistern at the top may be supplied 
Arith water hv means of tin or quart pots, fastened on a 
belt, and turned by a plain waterwheel stationed in the 
current—the belt* passing over an open pully at the 
top ; the quart pots or vessels will empty themselAes 


as they topple over into the cistern, from which a pipe, 
or gutta percha hose of any kind, will carry the water 
from the cistern to any distance, and to any given point 
of the height of the cistern, without further expense. 

I am, Sir, 

Your obedient humble servant, 

AUGUSTUS APPLEFORD. 

THICKENING OF WINE. 

To the Secretary of the Horticultural and Agricul¬ 
tural Society of New South Wales. 

Sir,—With reference to our Colonial Wine making 
allow’ me to remark, that it does not yet appear that 
any of us have discovered the exceedingly powerful and 
pernicious chemical substance noAY frequently used in 
European establishments for the sole purpose of thick¬ 
ening the wine. Of late it has been used more freely 
than in former years, and is worthy the attention of 
vour Society. 

The nature of the substance is so lasting and tena¬ 
cious, that an empty wine cask will turn water into 
starch-like thickness* months afterwards, even after it 
has been emptied and refilled with fresh wuter half a 
dozen times. That this deserves the attention of mem¬ 
bers I now respectfully submit. 

I am. Sir, 

Your most obedient servant, 

AUGUSTUS APPLEFORD. 

Mr. P. L. C. Shepherd exhibited a very 
beautiful cut specimen of a seedling Ca¬ 
mellia, from the seed of C. warratah, 
remarking that be desired to see more at¬ 
tention given by Nurserymen and Amateurs 
to the cultivation of this and other plants 
from seed, in order that-new varieties may 
be produced. 

Mr. Shepherd also laid upon the table 
cut specimens of Kerri a Japonica, .Mag¬ 
nolia conspicua, and some very fine Hya¬ 
cinths, which lie considered would thrive 
very well in this Colony, if properly 
treated, although it was the general opinion 
that they were not suited to our climate ; 
it was further stated, that he intended try¬ 
ing some experiments with this really 
beautiful flower; he thought that an ad¬ 
mixture of salt was required in the soil to 
perfect their culture. 

No ballot being demanded, the following 
gentlemen became members :— 

Air. G. H. Cox, Air. George AA’oods, Air. 
AYilliam AVilson, Air. AY. J. Inman, Air. T. 
G. Sawkins, Air. Smith, George-street, 
Air- Smith, Rope’s Creek, St. Mary’s. Air. 
AA r . Jagers, Air. James Thompson, ALP., 
Burrier, Shoalhaven. 

The following gentlemen were proposed 
as members:— 

Mr. J. Boucher, Bombalo, life member; 
Air. A. Davy, Harrington Park, Camden. 

The following notices of papers were 
given for next month 

Air. Robert Aleston—On the Deteriora- 
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tion and necessary renovation of Colonial 
Pastures. 

Mr. T. W. Shepherd—Native Plants, 
and the Pastoral, Agricultural, and Horti¬ 
cultural Resources of Australia, No. 7. 


The first Spring Exhibition will be held 
in the Botanic Gardens, on Thursday and 
Friday, 1st and 2nd of October; and the 
next monthly meeting will be held on 
Tuesday, 6th of October. 


A BRIEF DESCRIPTION OF A SINGULAR 
INSECT PRODUCTION FOUND IN SOME 
PARTS OF AUSTRALIA. 

Br Theodore West. 

This substance (of •which the drawing accompanying 
represents several varieties) is called “ Laap,” or 
44 Lerp,” and is a whitish saccharine matter, found on 
the leaves of the Eucalypti (gum trees) in some parts 
of Australia. The name was given br the Aborigines 
of the north-west part of Australia Felix. 

The insects producing it are closely allied to the 
Aphides, or green flies of rose bushes, geraniums, &c. 




Fig. 1. Insect magnified. 

3. Natural size. 

2. Represents the eggs. 

4. “ Lerp.” 

This magnified view certainly verifies the words of 
that poet of Natural History (Cowper) who, speaking of 
insect forms, says— 


“ Whose shape would make them, had they bulk and 
size. 

More hideous foes than fancy can devise; 

With helmet heads, and dragon scales adorned. 

The mighty mvriads, now securely scorned, 

Would mock the majesty of man’s high birth, 
Despise his bulwarks, and unpeople earth.” 

Its chemical constitution appears to he, for an animal 
secretion, perfectly anomalous, so far as known, being 
composed of puro starch, which tastes sweet on the 
tongue, it is supposed by a rapid change into sugar by 
the action of the saliva.’ It "has beeif suggested, that 
from its large quantities in some parts of the country, 
and the ease with which it may be obtained, it may form 
a substitute for sugar, or malt, in distillation. If it 
really be pure starch, wo suggest, why not encourage its 
collection as a native product to supersede, or at any 
rate compete with, Col man’s and the far-famed Glen- 
field ? 

_ The result of this examination may teach the u prac¬ 
tical ** man some of the advantages of science, which 
he so often professes to despise. By its aid, the nature 
of this singular product, which he could only have as¬ 
certained by random and tedious trial, is with case 
determined, and the uses to which it may he applied are 
at once indicated. 

The waiter being desirous to lay before the Society 
an actual specimen of “ Lerp,” made enquiries for that 
purpose. In the course of these, he received a sample 
of what was supposed might bo “Lerp,” but which was 
recognised as 44 Manna,” an almost pure sugar, which 
yielded to the several tests no trace of starch. As one 
valuable object of a Society like this, is to bring toge¬ 
ther those who have greater opportunity for collecting 
specimens than others, it would be esteemed as a favour 
sliould auv member have one, of the true 41 lerp,” to 
exhibit it,* that opportunity may be afforded of confirm¬ 
ing the foregoing observations. 


PROCEEDINGS OF THE PHILOSO¬ 
PHICAL SOCIETY OF NEW 
SOUTH WALES. 

Proceeding with our record of the Trans¬ 
actions of this Society, we furnish our 
readers with a brief abstract of the Paper 
read by Mr. W. Gr. Pennington on the 11th 
of July, 1856, on “ the means of construct¬ 
ing railways financially considered.” 

The writer introduces the subject with 
a careful analysis of the railway systems 
of America and Canada, and expresses the 
decided opinion that railway traffic will 
supersede even the great natural means of 
water communication that exist in those 
countries, and that the construction of 
canals may he regarded as an obsolete 
idea. He points out the mistake into 
which the Americans fell in the construc¬ 
tion of their public works by borrowed 
capital, of which they were unable to pay 
the interest. The consequence of which 
was that for a time several States repudi¬ 
ated their obligations. The writer, how¬ 
ever, affirms that “ every dollar of the 
original debt, both principal and interest, 
has been paid since.” 
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Instead of the interest being made pay¬ 
able from the revenue of the State, the 
writer proposes that it should be charged 
upon the waste lands, and instances some 
American States where this has been most 
successfully accomplished. The following 
extract will give the conclusions at which 
the writer arrives :— 

The examples which I have cited establish two prin¬ 
ciples of railway finance for con nines of good external 
credit, hut with insufficient local resources. 1st, Con¬ 
struction by the Government, with the aid of loam, 
foreign or domestic, secured upon the general revenue. 
2nd, The subsidising of external capitalists by dona¬ 
tions of the waste or unalienated lands of tho territory, 
with or -without reservation. 

Upon the first point 1 must be understood as speak¬ 
ing with great submission, when 1 give my opinion, 
with some confidence, that this is not the course of 
policy for ns to pursue. A country whose public 
revenue is raised mainly by import duties, is not justi¬ 
fied in imposing, as it must impose, further burdens 
upon current industry to defray the annual interest 
upon undefined pecuniary obligations,' however urgent 
and necessary. Assuming the amount borrowed to be 
most advantageously expended, it may be generations 
before the effect of the expenditure will he appreciable. 
Adam Smith has properly laid down the general prin¬ 
ciple. 44 It does not seern necessary,” says he* 4 ' that 
the expense of public works should he defrayed from 
that public revenue, as it is commonly called, of which 
tho collection and application are in most countries as¬ 
signed to the Executive power. The greater part of | 
such works may easily be so managed, as to afford a 
particular revenue sufficient for defraying their own 
expense, without bringing any burden upon the general 
revenue of the society.” Tho improvement effected 
ought in fact to pay its* own cost, but only under very 
special circumstances ought the general revenue of the 
country to bear it. In the case before us, the object to 
be effected is to enhance the value of our waste lands 
by making them productive or rather of bringing them 
nearer to the market. If the road itself cannot, by the 
levenue which it is made to yield, promptly and readily 
defray the cost of its construction, why not throw the 
burden of that cost upon the land winch, by the con¬ 
struction of the road, you make saleable. This seems 
a preferable course to that of anticipating future re¬ 
venue, or tax-paying ability, by the imposition of pre¬ 
sent burdens in the form of loans. Tho lean, moreover, 
is a verv unnecessary one, ns we have no peculiar pride 
in keeping the estate intact, and would much prefer 
selling to mortgaging. The direct mode of accomplish¬ 
ing the object in view, is better than the circuitous one. 
Public debts are more easily contracted than liquidated, 
and it is bad policy to start in the wrong direction, as 
our American brethren have found to their cost. 

For the reasons I have ventured lo urge, ! doubt the 
policy of imposing upon the Government, tlie duty of 
railway making/ It is not a part of the legitimate 
province of Government* which is rather, to assist or 
encourage enterprise than wholly to supersede it Yve 
cannot construct the works ourselves, it is bad policy to 
construct them with borrowed capital. We lnvo not 
the money* hut we have the land. Why cannot we give 
the land in exchange for the required sendees? The 
capitalists who would lend us their money upon a mort¬ 
gage of our estate without considering whether they could 
get principal or interest back, would readily adventure 
their capital for the making of our highways, in consider¬ 
ation of a wholly or partially free donation of land, the 
sale of which would repay them their outlay, and, with in¬ 
fallible certainty, yield them a handsome profit thereon. 
The private company or association would most probably 
make the railway much better and more cheaply than the 
Government, and it would have a direct interest in doing 


1 the work expeditiously for the sake of the reward. Our 
Government is fortunately able to ratify such a bargain 
| as 1 have imagined. The reservation has been made in all 
I grants of land, from the very earliest period of our colonial 
| history, of a right of resumption by the State of all such 
portions of the land alienated as might thereafter le re- 
| quired for the purpose of making highways. The Govern- 
ment may regulate its arrangements accordingly. The 
site of the line, whether passing through public or private 
land, ought to be free of cost. The Government ought to 
give the projectors the right of selection of an agreed 
quantity of public land, the land so selected to be an abso¬ 
lute donation on the part of the public. If capitalist! can¬ 
not be stimulated by these tempting advantages to under¬ 
take* the work, it might then be worth our while to 
consider whether the State should offer to guarantee to 
the shareholders any and what amount of interest on their 
shares. I do not think, however, this latter alternative 
would be necessary, as I am disposed to think that the free 
grant of land would attract British capital for Australian 
railways readily. There is no reason to suppose that rail¬ 
way enterprise would be less successful in Australia than it 
has been in Canada. Canada in 1S4& had not fifty miles 
of railway, and the Canadian railway stock was held at a 
depreciation of from 60 to KO per cent. 11 had at the com 
mencement of the present year about 800 miles of working 
railway. 

Whether under the subsidising principle above sug¬ 
gested, the State should grant the line of perpetuity, or 
should only concede it, as in France, for a term of years, 
would be a matter for experience lo determine. It would 
not affect the principle whatever course was taken. 

As to the lines to be constructed, I confess my preference 
for well-built railways, whether we adopt a single or a 
double line of rails, though at first, prudence would sug¬ 
gest the former. The Americans have found that cheap 
railways do not answer, and their experience is a good 
guide for us. If railways are not constructed by the State, 
but left to private enterprise, it would be necessary for the 
Government to take security for the faithful performance 
of the work. 

At the meeting held on "Wednesday, Oc¬ 
tober 9th, 1856, the following paper on the 
Parramatta Water Works was read by 

E. 0. Moriarty, Esq., B.A., Civil Engineer 

There is perhaps no subject connected with the social 
economy of a country of more importance to the 
comfort and health * of its inhabitants than its 
water. Being one the first necessaries of life, it has 
always been considered, and undoubtly is, of the very 
greatest consequence that is to be obtained as pure, and 
tree from all deleterious matter as possible. 

That it was so esteemed by the ancients, is at once 
proved by the magnificent remains of reservoirs, aque¬ 
ducts, arid tunnels, which exist to the present day, and 
which exhibit, perhaps, even more strongly than their 
classic writings, the civilization and enlightenment of 
their times. That the subject is not neglected in these 
days of practical wisdom may be.learned trom the 
m.inv noble and ingenious works by which towns in 
the old country -are supplied with water. And when 
the extended works now in progress for supplying Syd¬ 
ney are completed, tho people of the Metropolis of New 
South Wales, at all events, will have no cause to fear a 
comparison in this respect with other cities. 

The sources from which water for the supply of towns 
is gene. ally derived, may bo classed under three 

heads ;— , . . 

First, —rivers and running streams, which must un¬ 
doubtedly be considered the best aud most economical 
under ail circumstances where they can be found 
within any sufficiently convenient distances trom try 
places to be supplied, inasmuch as the running water is 
a' most always purer and more free Irony organic 
matter of all kinds, unless where it receives toe 
sewerage of towns, or the drainage of lands under 
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cultivation. The action of the atmosphere, and the 
passage of the water over a sand or pebbly bed, appear 
to combine in purifying and rendering it more fit for 
the use of man. 

The next source from which water is frequently 
obtained, whore rivers are not available, is from springs, 
wells, or artesian borings, driven into the water-beating 
strata which may underlie tliu surface of the ground; 
but tbe waters obtained in tins way, although frequently 
sparkling and clear, almost always contain chemical 
salts in solution, differing, of course, in quantity and 
kind with the geological formation of the country, avd 
the constituents of its soils; but water is rarely got by 
artesian borings in any but tbc tertiary formation, as 
in the earlier formations the absence of those clay or 
chalk basins with their alternating beds of clay, gravel, 
and sand, into which the water percolates, and in which 
it is retained, renders it useless to attempt to procure | 
it; and even in the secondary and transition series the 
water obtained from this source is seldom abundant or ] 
of good quality. 

The third means of obtaining a supply of water is one 
to which recourse must be had where neither of the other 
sources arc available,—it consists l« storing the surplus 
rain water which falls during the wet seasons, and 
holding it In reservoirs artificially constructed for rhe pur¬ 
pose. There are but very few parts of tbe earth where 
water sufficient for the use of man does nut fall annually 
in the shape of rain—and, consequently, there are very 
few places where water may not be had in sufficient 
quantity by adopting the commonest precautions for re¬ 
taining it. Very many places may be instanced in which 
the inhabitants are entirely dependent on the rains for the 
necessary supply of water. And l am induced to think 
that it is the principal source from which we must look for 
a supply for the wants of this country. Any person who 
has seen much of the interior of New South Wales cannot 
but have been struck with the scarcity and utter insigni¬ 
ficance of the running streams, and we hare all heard of 
the fearful los*et of stock, which have oceured during 
those seasons ■ f drought to which this country dike many 
others under the same parallels of latitude) is occasion¬ 
ally subject. 

I allude more particularly to the middle districts of New 
South Wales, for to the northward of the tropic, within the 
zones of the tropical rains, water appears to be more 
abundant; it appears to me, therefore, that every en 
couragement should he given for the formation of dams 
for the storing of water In all situations where they are 
practicable. 

The inhabitants of Parramatta having long felt the 
want of a permanent supply of good and wholesome water, 
h3d, after a careful analysis of the wafers of Parramatta 
River and its various tributaries, at length finally decided 
in favor of Hunt's Creek, a branch running into the river 
on the north side, about three quarters of a mile above the 
town. The country drained by the creek Is a rugged 
sandstone tract of ahont 2100 acres in extent ; being 
unfit for agriculture, there is little or no risk of tU 
waters becoming tainted by the decomposition of animal 
or vegetable matters which might be used for manure, or 
by the mud brought down by the rains, should it ever be 
brought under cultivation. In this particular it differed 
from the Parramatta River and its other tributaries, all 
of which drain basins, either now under cultivation or 
capable of being brought so, and whose waters might con¬ 
sequently be subject to the objection before alluded to. 
A subsequent analysis of the waters of Hunt’s Creek and 
of the Parramatta River by Professor Smith, of the Syd¬ 
ney University, has fully established the fact of the superi¬ 
ority of the former, and I trust it will not be considered 
out of place if I avail myself of this opportunity of ex¬ 
pressing my thanks to Professor Smith for the politeness 
with which he furnished me with copies of his analysis, as 
well as much other valuable information on the subject of 
these waters. 

At the spot where the dam wall has been constructed 
two projecting masses of sandstone contract the valley to a 
width of about 220 feet, above this it expands into a wide 
basin extending for about a mile up the creek. The wall 


iso! feet in height from the centre of the culvert through 
which the mains will pass, to the coping, and about 12 feet 
from the bottom of the foundation course to the centre. 
The thickness of the wall at the base is 15 feet, tapering to 
7 feet 6 inches at top. It is built in tbc form of an arch 
of 160 feet radius. All the masonry in the wall is of the 
best ashlar throughout in two feet courses, set in Roman 
cement, the stones having all been carefully dressed to 
templates, so that all the vertical joints have been made 
to radiate truly to the centre of curvature; in the lower 
courses of the wall, where every succeeding course greatly 
lengthened the span of the arch, as will be seen by the 
accompanying sketch, and where on that account there 
might be some inequality in their resisting powers, l had 
the stones notched down one inch on the bods so as the 
better to resist any tetnlaney to slide. This may have 
been perhaps almost unnecessary, and the section of the 
wall shows it to be sufficiently strong to resist the pressure 
of the water (which will amount to about 2019 tons) in¬ 
dependently of its arched form, from which of course it 
derives its principal strength), but llion l have always been 
of opinion that when dealing with water, an engineer can¬ 
not be too careful to lmvc an access of strength in all works 
intended to resist its pressure. Ami I thought it would 
be well to have the power of increasing the capacity of the 
reservoir (which may easily be done by adding a few feet 
to the height of the wall) should the requirements of 
Parramatta ever demand it. When complete the wall 
will contain about 76,930 cubic feet of jk* 80 nry; and 
the entire cost of the work will amount to about £1.5,000. 

The quantity of water which tbe reservoir above the Dam 
will be capable of storing, may be estimated at 105,726.700 
gallons. The inhabitants of Parramatta, according to the 
last census r. turns, amounted to 5,129, and if we allow 
2 1 gallons per day for each person, and say as much more 
for cattle, ^manufactories, and waste, we may estimate 
that the daily consumption will amount to 217,160 gallons, 
and that the annual consumption will be 79,263*400 gal¬ 
lons Fo that the reservoir being once filled will contain 
183 days water. In this estimate I have neglected the 
evaporation, theamount of which it is difficulttn calculate; 
but, as there is a permanently running stream (though a 
small one), and a certainty of the reservoir being filled 
several times during the year (as I shall presently show)* 
it may I think be omitted. 

The rain gauge kept at the South Head shows that the 
mean annual fall of rain duriug the twelve years from 
tS40 to 1852, amounted to 4io3 inches, and the least 
quantity which fell during that time was 21 13 Inches, 
which occured during the dry year of 1849. These 
measurements having been made close to the sea coast, some 
deduction—-one-third say—must be made for the inland 
situation of Parramatta. 

This will lease 11 inches as the probable fall near Par¬ 
ramatta in the driest year which we have had since 1810; 
and if of this 14 Inches we allow one half for evaporation 
I and waste, we may, l think, safely estimate that the re¬ 
maining 7 inches would drain down into the reservoir ; 
this multiplied by the area of the basin, cqual.to 2100 
acres, gives 320,166,000 gallons, or over six times the 
consumption during years of the greatest scarcity; in 
ordinary times it would exceed twelve times the greatest 
demand. 

In order in some degTee to purify the water before its 
distribution, I propose constructing a filter round the 
mouth of the pipe, through which it will be drawn off from 
the reservoir. 

This 1 Intend to effect by enclosing the end of the main 
in an oblong brick tunnel, the top and sides of which will 
set in cement, so as to prevent the water passing through 
them, but in the lower course, open spaces will be left at 
stated intervals for its admission. Then, by covering the 
ground around the outside of the tunnel with a filtering 
bed, 5 or 6 feet in thickness, composed of alternate layers 
of broken stone, gravel, sand, and charcoal, through which 
the water will have to desceud before entering the tunuel, 
most of the lighter particles of organic and other matters 
will be deposited. The water will then have to pass 
through the openings in the side walls of the tunnel, and 
ascend through a filter inside of it, composed of similar 
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materials to that on the outside, for a depth of four feet, 
in which I am in hopes the heavier particles of solid matter 
held in mechanical suspension by the water will be re¬ 
tained ; so that after this double process of upward and 
downward filtration, the water will enter the pipe in a 
state comparatively pure and fit for use, The dam wall is 
now rapidly approaching completion, and I think I may 
say that when finished it will, as a specimen of masonry, 
bear comparison with anything else of its kind in the 
colony. 

The contractor for the work has been Mr. Randle, of 
whom I consider it only justice to say, that l have always 
found him most anxious to carry out his work In a manner 
creditable to himself and satisfactory to me. 

At some future time I propose to do myself the honour 
of hying before the society a drawing of the travelling 
derrick, by which the heaviest stones used in the construc¬ 
tion of the wall, weighing sometimes as mnch as five tops 
and upwards, can be moved about by four men and set in 
their places with as much case and accuracy as a bricklayer 
could place a brick. Without such facilities it would have 
been impossible to set stones of the magnitude of those 
used in the work with the requisito degree of precision. 

The only thing now remaining to be done, to supply the 
inhabitants of Parramatta whh an abundance of good 
water, is to lay down the piping for its distribution, and 
this it is to be hoped will not be long delayed. 

The paper was listened to with attention, and loudly 
applauded at the close. 

Some conversation on the subject treated upon then took 
place, after which the proceedings terminated. 

At the meeting of the Philosophical So- 
ciety, held August 12, 1S57, the following 
Paper was read by the Secretary, after the 
Paper on Railways by His Excellency the 
Governor-General:— 

REMARKS ON COLONIAL RAILWAYS. 

WITH REFERENCE CHIEFLY TO MOTIVE POWER. 

In deciding upon the principles according to which a 
great national work, such as a system of railways, 
should bo laid out in a country like Australia, many 
circumstances and facts must bo taken into considera¬ 
tion. . . 

It would be an endless task to point out the interests 
and relations which would be more or less affected by 
the introduction of this inode of traffic on an extensive 
scale, and it may be well to look to the proceedings of 
other countries in reference to this important subject, 
so that vo may avoid their errors. 

The present’social aspect and condition of the Aus¬ 
tralian colonies differ considerably from those of Euro¬ 
pean conntries, and it is well known that they present 
a surface very different from that of other countries ; 
and that the population is by no means a dense one ; 
and tliat this sparse population isinN ew South w ales 
scattered over an extent of country more than 900 miles 
in length, from North to South, by about 300 miles in 
width from East to West. Various circumstances have 
since the first occupation of the colony led to the wide 
dispersion of the inhabitants, while m their natural 
state the lands, though far from being rich, offer veri- 
extensive pasturage, and afford the easy means of rear¬ 
in'. sheep and cattle in large numbers, but as every 
step in the Western interior leads the shipowner fur¬ 
ther from the sea, the limit in this direction appears to 
be already attained on the borders of the great cential 

When the great expense of constructing railways is 
taken into consideration, formed after the model of 
British and European linos, it appears obvious that m 
the present circumstances of the colony, such costly 
works as high speed railways must bo superseded bv a 
more economical method ; for it is a well known tact 
that the cost at which goods and passengers can be car¬ 


ried on a railway, so as to afford a remunerative return, 
will be as the interest on the capital expended, pills tho 
cost of working the line, and inversely, as tho number 
of passengers, or quantity of goods carried. 

It is clear that the profits of a railway are determined 
by the ratio of the proceeds to the cost. The public, 
therefore, is interested as much in the economy of rail¬ 
ways as in tho economy of manufactures; and if the 
pul'd ic is to be benefited by economy being exercised 
in the construction of a railway, causing a reduction in 
the rate of convevance per mile, this shews how essea- 
tial it is to the success of any railway system on a large 
scale in Australia, that the coat of construction should 
bo kept as low as possible. 

The principles of Tailway economy arc better under¬ 
stood now than they were some few years ago. Had 
they been equally well known and acted on at that 
time, an immense saving might have been effected in 
the cost of construction of British railways, os well as 
of the first Australian railway to Parramatta, a work 
which has involved an outlay of nearly £61)0,000, or 
about £10,000 per mile, which is the average cost of 
British railways, the average net returns of which do 
not exceed 3 per cent, on the amount of capital ex¬ 
pended. Such is the result of the vast outlay upon 
railways in Great Britain. For instance, calling tho 
gross revenue of a road paying 10 per cent £1,000, and 
calling the cost of working the line 50 per cent, or 
£500 ; then £500 will be left, which will he equal to 
10 per cent, on a capital of £5,000. 

But if we double the capital, and make it £10,000, 
then £500 will onlv yield a net return of 5 per cent. 
Double the capital again to £20,000, and the return is 
reduced to 21 per cent. 

The capital ought not to be doubled, thcretore, unless 
one of two things is to he accomplished—cither that the 
cost of working the line he greatly reduced, or that the 
gross proceeds he doubled. In order to increase tho 
latter, the rates of conveyance have been raised ; but 
this method is seldom effective, as an increase of 
charges beyond a certain limit has been generally found 
to diminish the proceeds, and to drive tho travelling 
public off the rail, and hack to the load. It it should 
by chance prove effective, the public will suffer by- 
having to pay the higher rates ; and the fair inference 
to be drawn from these facts is, that such works as rail- 
wavs should he promoted so as to produce good me¬ 
chanical results, at tho least possible cost, and that the 

probable traffic be sufficient to justify this cost. 

Before auv general system of railway communication 
can be adopted and acted upon in Australia, the great 
question of the motive power to bo used must first be 
decided. And, in order to enable us to decide whether 

the mode of working a line by horsepower or by loco¬ 
motive engines is tho most suitable and. advantageous, 
under tho peculiar circumstances, attending the intro¬ 
duction of railways in Australia, it is necessary to re¬ 
vert to some of tlie first principles connected with the 
laws of motion, and of retardation. These fimt prin¬ 
ciples will enable us to trace the points of difference 
between the two methods, and will afford the best 
means of arriving at a just and rational conclusion on a 
subject of considerable importance, both in an engineer¬ 
ing and an economical point ot view. 

According to the first principles of mechanics, we are 
told that the same power which conveys a load at the 
rate often miles an hour will convey double that weight 
at five miles an hour, in the same time; or the general 
law is, that the product of a weight, and the velocity 
with which it is mover!, being the same for two different 
velocities, the same power will be required in both 
cases. This is only expressing, in other words, the 
general law, that the velocities will be in the inverse 
ratio of the weights, the power being the same. 

Mechanicians define this principle by paying that 

what is gained in power is lost in time. . And this 
simple proposition, abating fiction, is of universal ap¬ 
plication to all machines, however complicated they 
may be. 
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It is a fact, however, that this law is not found to 
apply to weights moving upon a railway, for, in this 
case, mechanical science has introduced a new and 
grand principle, heinc nothing less than a means of ex¬ 
tinguishing almost the whole effect of friction—that 
great natural opposer of all motion. 

From a series of experiments on the performance of 
locomotive engines on the Liverpool and Manchester 
railway, made by the Chevalier de Tambour, in which 
the value of every force which operates cither to effect 
or to retard motion has been deduced from actual ex 
periment, the following results were obtained :— 


Weight in Tons. Velocity in Miles per hour. 

25 . 40.07 

50 . 31-34 

75 . 25.74 

100 . 21.83 

125 . 18.96 

150 .. 16.75 

166 . 15.59 


One of the most important results of these experi¬ 
ments is that the velocity on a railway is not, as is 
usually supposed, in the inverse ratio of the weight; 
and if we examine the velocities here given as cor¬ 
responding to different weights moved, we shall find 
that the most useful effect produced is when the weight 
is the greatest. 

For instance—Taking the extremes in the table, we 
find 25 tons conveyed at tbe velocity of 40.07 miles in 
an hour, equal to 1 ton conveyed 1,002 miles ; whereas 
166 tons, at 15.59 miles an hour, aie equivalent to 1 
ton conveyed 2,588 miles. Hence the useful effect 
where a load of 25 tons is carried on a railway, is to 
the useful effect with a load of 166 tons in the ratio of 
1,002 to 2,588, or as 1 to 21. Hence we see that the 
most useful effect is produced by conveying the greatest 
possible weight that the engine is capable of, and that 
any less weight is carried at a sacrifice of useful effect. 

An ordinary passenger train may be estimated to 
weigh about 50 tons, which, at the ordinary railway 
speed of 31 miles an hour, gives an effect equal to 1 ton 
conveyed 1,550 miles But if the weight of the train 
he reduced to 25 tons, the speed being the same, the 
effect produced is equal to 1 ton conveyed 775 miles 
only. Now, in cases of moderate traffic, it will often 
happen that the weight of the load carried is les«s than 
25 tons, while the power of the engine may be equal to 
the conveyance of a load of 150 tons. The loss of effect 
in this case is apparent, for the engine must always be 
kept in readiness, whatever may be the number of pas¬ 
sengers or the quantity of goods to be conveyed, This 
evil is a constant one and cannot be remedied. In 
bringing into view so prominently the value of steam 
as a moving forco upon railways, it is too common to 
overlook tlie fact that the great weight of locomotive 
engines is a positive evil. It is so because they have 
to carry this weight constantly, and because their 
weight does more harm to the road than anything else, 
and that a railway must necessarily be made much 
stronger and more costly on account of it. 

Again, it is well known that in order that the same 
locomotive may travel, without any assistant power, 
from one end of the line to the other, the steepest incli¬ 
nation must be taken as the guage of the power of the 
engine, and that the weight of an engine must be in¬ 
creased, in a certain ratio, to tbe power it is intended to 
exert. 

The weight of engines and tenders varies considerably 
on different railways, according to the gradients. On a 
line with variable gradients and with a narrow guage, 
the weight varies from 15 to 20 tons ; and on the broad 
guage from 25 to 35 tons. Here, then, we have a dead 
and unprofitable weight to be moved, equal in the first 
case, wnen the whole weight of the train does not exceed 
50 tons, to no less than one-third of the gross weight to 
be conveyed, and tho increased weight of the engine and 
tender will add very materially to the weight and 
strength of the rails, which must of course be provided 


of a strength sufficient to support the engine intended to 
be used. ^ _ 

It must be borne in mind that the gross weight of the 
goods to be conveyed on a railway does not affect the 
strength of the rails, as the load, independent of tbe 
engine, is distributed in a train of carriages over a con¬ 
siderable length, without materially increasing the 
pressure on tho rails at any one point. But an in¬ 
creased weight of engine must evidently require an 
increased strength in the permanent way over which it 
has to pass, because in the engine the weight can only 
he distributed upon four or, at most, upon six wheels. 

Another consequence of using a large and heavy 
engine is that a much greater supply of water and fuel 
will be required, and the quantity of these regulates 
the size and weight of the tender employed to carry 
them. 

Since it is the steepest piano or incline on a line of 
railway which determines the power and weight of the 
engine! it is found in practice that unless the inclina¬ 
tions are of very great length, little advantage can be 
taken of the diminished resistance in going down them, 
as regards the expenditure of steam ; for although it is 
not wanted to an equal extent, as in ascending the in¬ 
clines, yet a great portion of steam is wasted by blowing 
oft* at the safety valve. Again, the consumption of 
steam will be in proportion to the power which it is 
necessary for the engine to exert; but, on account of 
the limited area of the boiler of an ordinary narrow 
guage locomotive engine, there seldom exists more 
steam than is immediately required, for the supply and 
demand are in general so nearly balanced, that the one 
can hardly be said to exceed the other. 

If the line be greatly undulating, and an average 
velocity be not maintained, it will of course be neces¬ 
sary to* increase tbe speed on tbe descending planes, in 
order to make up for the. loss of speed on tbe ascending 
ones, and when compelled to proceed at very high ve¬ 
locities, the working parts of an engine are subject to 
considerable injury. The pistons might to travel with 
great equality of speed, because any sudden changes in 
the rapidity of the stroke give rise' to concussions which 
are highly detrimental to the engine, and occasion the 
slides to become leaky, causing a great waste of steam. 

All these circumstances entail the necessity of con¬ 
stant and vigilant attention on the part of the persons 
entrusted with the care of the engines. A steam rail¬ 
way requires not only rails and sleepers of great 
strength and durability, but also turn-tables, switches, 
points, signals, expensive engines, tenders and carriages, 
together with costly workshops, tools, aud a host of 
skilled workmen and mechanics, all of which, in Aus¬ 
tralia, preclude economy. But tho cost of working and 
maintaining a railway by steam power does not consist 
•solely of the expense of engine power. There are also 
other expenses which remain constant, and which are 
termed fixed expenses. These expenses vary in Eng¬ 
land from £250 to £300 per mile, and they embrace 
every charge except that appertaining to tho engines, 
the carriages and their attendants—as the salaries of 
the resident engineer, the secretary and the superinten¬ 
dents, the wages of station keepers, turnplate and signal 
men, the expenses attending the supply of water and 
fuel at the stations, the repairs of buildings, bridges, 
cnlverts and viaducts, and the keeping in repair the 
permanent way. 

It is difficult to fix these expenses, with any degree 
of certainty, in Australia, or the cost of locomotive en¬ 
gine power. In England this cost varies from Is. 2d. 
to 2s. 4d. per mile per train, at an average speed of 31 
miles an hour. The latter sum, at 80 miles per day 
for 313 working days, amounts to £3,077 per annum. 
It is believed that, taking into consideration thejrighor 
rates of wages in Australia, the cost of locomotive en¬ 
gine power may be estimated at 3s. Cd. per mile per 
train. The cost, therefore, of a locomotive engine 
travelling 80 miles per day for S13 working days, will 
amount to £4,382 per annum. 

In England passenger trains frequently travel at a 
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speed of 40 or 50 miles an hour; bat this rate of tra¬ 
velling involves considerable risk, troiu bad joints, and 
from collisions with other trains. In Australia such a 
speed is totally uncalled for, and a speed ot 20. to 25 
miles an hour appears to be the highest velocity re¬ 
quired. 

In thinly populated districts, such as exist at present 
in Australia, single lines of rails, with sidings for trains 
to pass each other at appointed times, appear to be 
am pi V sufficient for all useful purposes, and the advan¬ 
tage of the single line is that of its su'perior economy. 

The necessity for double lines of rails exists only in 
thickly peopled districts, where tho traffic has outgrow n 
the single line ; but where, as in Australia, a moderate 
traffic only rau be expected for the first 10 years, it ap¬ 
pears premature and utiadvisable to expend large sums 
in the formation of double lines, although such, expen¬ 
diture might be justifiable in cases of considerable 

traffic. • • i 

Assuming tho foregoing to be the correct principles 
that should govern the structure of railways in Aus¬ 
tralia, tho next consideration is that ol the gradients, 
and “ gw age," or distance between the rails. 

The gradients must, in fact, govern the power of tho 
engines, their speed in one direction—the size and 
weight of the trains t and it must always be remem¬ 
bered that their operation is a permanent one, which 
nothing ran alter, and the effect of which nothing ran 
diminish. That level aud straight lines are desirable 
for railways, no ono will for a moment dispute; hut 
every advantage has its money value, and there is 
reason to believe that engineers are too apt to incar 
heavy aud sometimes ruinous expenses, in order to 
render their lines mechanically as perfect as possible, 
without duly considering whether the advantages thus 
obtained will compensate for the expenditure required 
to produce them. 

The following Table will serve to illustrate the effects 
of gravity and faction on different kinds of road. The 
amount if friction is that assigned by Mr. de Pambour 
as the result of his experiments on the Liverpool and 
Manchester railway. 


Nature of the Road. 

Friction in 
lbs.perton 
on a level. 

Inclination 
on which the 
gravity be¬ 
comes equal 
to friction. 

On a veil made paved road ... 
On a broken stone surface or 

lbs. 

33 

65 

1 in 68 

I in 34£ 


147 

1 in 15i 


46 

1 in 49 

On a railway . 

8 

1 in 280 


This Table is so simple that it requires no explana¬ 
tion. Some writers, however, assume 9 lbs. per ton as 
the amount of friction on a level railway; and it J lbs. 
per ton, or l-250th part of the load, is the amount ol 
friction and surface resistance, it is demonstrable that 
an inclination which rises 7 feet in a mile, or 0 in , 50, 
will increase the resistance to ihe amount of d lbs. pel- 
ton In like manner, if the incline rise at the rate .ot 
14 feet in a mile, or 1 in 375, three pounds more will 
be added to the resistance. And again—Supposing an 
inclination to rise at the rate of 21 feet m a mile, or 1 
iik250, this would add 9 lbs. to tlie resistance, and, con- 
s^uently, the drawing power must be doubled or made 
equal to 18 lbs. per ton. . . , . , 

From this it is apparent that railroads intended to be 
worked bv locomotive engines ought to be constructed 
so as to be free from any considerable inclinations. In¬ 
deed it may be safely assorted that no gradient exceed¬ 
ing 21 feet in a mile, or 1 in 250, ought to be permitted 
on°a steam railway, for the power of the locomotive en¬ 
gine should not he expended m overcoming the resist 
ance of gravity, or, in other words, in ascending steep 


inclines, and is most beneficially expended wjicn it is 
exclusively employed in overcoming the resistance of 
friction. 

But it has been asserted, on the subject of gradients, 
that on a series of inclinations the power required to 
transport a weight from one end to another is precisely 
the same, whatever inclinations are adopted, provided 
none of them exceed 21 feet in a mile, or 1 in 250, 
which is the limiting slope of a plane on which the 
force of gravity becomes equal to, aud consequently of 
balancing, the retarding force of friction. In order to 
explain this apparently paradoxical result, let us sup¬ 
pose that the railway rises from one. extremity to the 
other bv one continued ascent or inclination of 1 in 250, 
aud that tho road is 100 miles long. Then the resist¬ 
ance or force required to transport a load in ascending 
this incline would he 18 lbs. per ton; hut, on the other 
hand, in descending it the resistance wonld be nothing, 
since the load would move down by its gravity. The 
total power, therefore, requited to transport a ton weight 
from end to end, in both directions, would be a force of 
18 lbs. acting through 100 miles. 

Now, a road of the same length, absolutely level, 
would offei a resistanac of 9 lbs. per ton both ways, and 
the total quantity of pow er necessary to. transport a ton 
from one end to the other, and back again, would bo a 
force of 9 lbs. acting through a distanco of 200 miles. 

It is obvious, therefore, that 18 lbs. acting through 
100 miles is mechanically equivalent to 9 lbs. acting 
through 200 miles. And if we Suppose the law which 
regulates the descent of a weight on a railway to accord 
with that which tlm science of mechanics, establishes— 
namely, that the spaces passed over are directly as the 
squares of the times of descent, we should, on any in¬ 
clined plane, acquire, by tho aid of gravity, an average 
velocity which might he consistent with the speed re¬ 
quired. 

But it is essential to remark that, in tho case of a 
railway, the velocity is by no means increased in that 
ratio. ’ Anil even supposing that this law of mechanics 
were applicable to the case of a weight moving on a 
railway, there exist several-important reasons which 
render it impracticable to take advantage of this law of 
increasing velocity. 

Tho firet and principal of these reasons is founded on 
the necessitv which exists for preserving an equality of 
velocity throughout a line nf railway, whether for goods 
or passengers. It must also be considered that on a 
plane inclining 21 feet in a mile, a certain power must 
be exerted in order to cause the train to move with the 
same speed as on the level; for although, as a direct 
consequence of the law of gravity, it might move, it is 
by no means to he supposed that it would move at any 
Speed at all compatible with that required. Hence a 
power must still be exerted to propel the train with the 
required velocity. 

These remarks render it clear that, in a practical 
point of view, an inclination of 21 feet in a milo is not, 
in fact, that limit at which it is rendered unnecessary 
to exert anv propelling power; and the theory of 
“ compensating gradients” must he considered as. fal¬ 
lacious, as applied to the locomotive engine, for inde¬ 
pendently of the difficulty and disadvantage of making 
it change its energy, and supposing that a. locomotive 
engine could he constructed so as to change its power to 
the extent of double its average force, it must be borne 
in mind that on an acclivity of 21 feet in a mile, it 
would require engines capable of exerting a double 
power, and, therefore, of nearly doable, weight that 
would be required on a level The moving power is 
thus burdened with a load in that additional weight of 
the engine, which is unnecessary save in the ascent of 
that acclivity. The injury arising from this is not only 
the loss of power necessary to move this additional 
weight, but tlie increased weight of the engine produces 
increased wear and tear of the rails, aud of the engine 
itself. Either the danger arising from accidental frac¬ 
tures must be encountered, and the increased wear and 
tear of the road incurred, or rails of greatly increased 
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strength and weight must, in the first instance, be laid 
down. 

The more \ve study economy and safety in laying out 
lines of railway in Australia,’ the more will their use 
and their benefits be promoted. With respect to the 
“ guage” of railways, it is not necessary to shew the 
advantage of one uniform breadth of wav between _ the 
rails ; but what that breadth or guage should ho, is a 
question of some importance. 

It seems probable that in the construction of the first 
British railways, the guage of 4 ft. 8 -V in. was adopted 
without any consideration whether that guage was the 
most advantageous in the new method of locomotion, 
but simply because that was the ordinary breadth be¬ 
tween the* wheels of carriages on common roads. 

Mr. Brunei was the first engineer who deviated from 
the ordinary mode of constructing railways, by increas¬ 
ing the guage to 7 feet between the rails on the Great 
Western Railway ; and the prominent reasons assigned 
for this deviation were, first, increased steadiness to the 
carriages and engines ; second, increased power and the 
attainment of a higher rate of speed ; and, thirdly, a 
diminution of axle-friction by the use of wheels of a 
larger diameter, with outside bearings. 

The broad guage which has been so much reviled by 
the admirers of the narrow guage. Is most unquestion¬ 
ably the best to attain the benefits above mentioned, at 
a certain increase of expenditure in the first - instance. 
It is in fact siraplv a question of cost, for it is an un¬ 
doubted fact that just as good a road can be made with 
a 7 feet guage as with one of 4 ft. 8 i in. 

In determining the question of guage in a country 
like Australia, as yet almost untouched by these works, 
it should be considered quite independently of the 
guage that has been adopted in other countries : for it 
can be demonstrated that 4 ft. in. is not exactly the 
proper width for all railways, and that to adopt any 
other width is not a departure from a rule which ex¬ 
perience has found to be correct. 

A guage of six feet between the rails would have the 
effect of affording increased steadiness to the carriages, 
by lowering their centre of gravity. The wheels might 
also be made with outside bearings, and their diameter 
might be increased to 4 or 5 feet, which would reduce 
the amount of friction in the proportion of 10 to 7. A 
greater distance, as 7 feet, would allow of wheels of G 
or 7 feet in diameter, which would reduce the friction 
by nearly one-half; but it is doubtful whether the 
diameter should be so great. 

It is clearly advantageous to reduce the friction on 
the axle, and‘the resistance on the rails, as much as 
possible, which, all other tilings being the same, will he 
inversely proportional to the diameter of the wheels, 
and there can he no doubt that, in a new country, pro¬ 
vision should be made for taking advantage 0 f these 
improvements, and of regulating our principles of con¬ 
struction so that any further improvements may be 
taken advantage of, and to increase the guage of our 
future lines of railway to not less than 6 feet, between 
tbe rails, the advantages of which, it is presumed, will 
be cheaply purchased by a small addition to the first 
outlay. 

Horse-Power. —Tt is too common for the advocates 
of high speed and higli cost railways, to overlook en¬ 
tirely the beautiful conformation of the horse. So ad¬ 
mirably is this noble animal adapted by physical 
structure for the exertion of tractive power in the trans¬ 
port of weights, that he is enabled, without any assistant 
power, to overcome, b> a momentary effort, almost any 
inclination that can occur on a railway; and, therefore, 
steeper inclinations than 1 in 250 are comparatively 
unimportant where horse-power is used. The type of 
the American railroad is the old horse tramway, and 
so long as they were worked by horses, the American 
lines were highly successful ; but the traffic has out¬ 
grown horse-power, and steam has been applied on a 
system of road construction not adapted to it. A net¬ 
work of 26,000 miles of railway now covers the United 


States and the cost of construction per mile has seldom 
or ever exceeded <£ 10,000 or <£ 12,000 per mile, as com¬ 
pared with nearly £4t),000 on British railways. 

Mr. Judgold in his valuable and undervalued publi¬ 
cation on railways, has directed his attention to the 
subject of horse-power, and the fo Wo wing table of his 
affords information of great practical utility in esti¬ 
mating the average labour of horses, at different veloci¬ 
ties, in tons drawn one mile, on canals, railways, and 
turnpike roads. 


I 

Velocity in miles, per 
hour. 

Duration of the day’s 

work at the preceding 
velocity. _ 

. I 

CQ 

J3 

•S 

£ 

O 

o 

ci 

s 

<+-. 

o 

p 

o 

Useful effect of 1 horse work¬ 
ing 1 day, in tons drawn 1 
mile. 

On a canal. 

On a level 

Railway. 

o 

8 ^ 
fcl ; i=h 

*4 2 

a s 
OH 

[Miles. 

Hours. 

lbs. 

Tons. 

Tons. 

Tons. 

24 

114 

S34 

520 

115 

14 

3 

8 


243 

92 

12 

3i 

5.9 


153 

82 

10 

4 

4.5 


102 

72 

9 

5 

2.9 


52 

57 

7.2 

6 

2 


30 

48 

6 


1.5 


19 

41 

5.1 

8 

1.1 


12.8 

36 

4.5 

9 

0.9 


9 

32 

4 

10 

0.75 

’* 

6.6 

28.8 

3.6 


It must, however, be noticed that although these de¬ 
ductions of Mr. Judgold’s are sufficiently accurate up 
to rates of 4 or 5 miles an hour, yet, when boats are 
moved on canals by horses at rates of 9 to 12 miles an 
hour, the circumstances of the resistances undergo an 
essential change. The resistance in fact diminishes as 
the speed in cr eases ^ and it becomes so small that pas¬ 
sage boats on canals now travel at the high velocity of 
10 or 12 miles an hour without injury to the horses, 
which in fact perform their work better at the increased 
speed. This discovery is an important one, as boats 
might travel at the rate of 15 or oven 20 miles an hour 
in this manner; and it is hence probable that railroads 
and canals will admit of a competition snoh as the sup¬ 
porters of the former never anticipated. 

If wo take Professor Leslie’s formula for the power 
of the draught horse, it is as follows, viz., (15—0)2 for 
the traction of a strong liorse; and ( 12 — 0)2 for the 
traction of an ordinary horse. 

According to the first formula, a home travelling at 
the rate of 3 miles an hour exerts a force of 144 lbs; 
and according to the second, 81 lbs. only. Tbe mean 
of these two on 112 lbs. is probably nearer to the abso¬ 
lute force exerted by a home of ordinary strength. 

When horse-power is employed on a railway, the 
calculation is a simple one ; for’assuming the most fa¬ 
vourable pace of a draught horse to be 2 £ miles an hour, 
a horse of ordinary strength will draw, at this rate, 
with a force of 150 lbs., a distance of 20 miles per day. 
Such a horse would, therefore, draw on a level railway, 
the friction being 9 lbs. per ton, a gross load of 16§ 
tons; or two such horses would draw a gross load of 
33£ tons. Considerably heavier loads than this have 
been drawn on a railway by a single horse, for short 
distances, but the above may be considered a fair 
average. 

Upon a level macadamized road a fair load for a 
horse is 1 ton net, so that on a level railway, his work 
being taken at 15 tous net, w ould be equal to 15 times 
as much as upon a good macadamized road. 

The result is, of course, affected by the speed, and by 
the nature of the gradients on the line; for if we in- 
I crease his speed to 5 miles an hour, his tractive power 
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will be diminished to about 42 lbs., equal to a load of 
nearly iive tons, and taking the hours of labour at only 
six per day, the maximum of useful eil'eet is assigned 
by Judgol’d at 125 lbs. moving at the rate of 3 miles 
per hour, and regarding the expense of carriage in that 
case at unity, then 


Miles per hour. 

Proportional 

expense. 

Moving Force. 



lbs. 

2 

1.125 

166 

3 

1 

125 

3£ 

1.02 

104 

4 

1.125 

83 

4£ 

1.333 

624 

5 

1.8 

41* 


It follows, therefore, that on a railway to be worked 
by horses, the rate of travelling should not exceed 2£ 
or 3 miles an hour, if we desire to derive the greatest 
useful effect from his exertions. Now this rate, how¬ 
ever suitable it may be for the conveyance of heavy 
goods, is not so for passengers, with whom a speed of at 
least 10 or 12 miles an hour is usually required ; and 
this has been urged as the great objection to the em¬ 
ployment of horses on railways. 

In Older to obviate this on the American lines worked 
by horses, it is usual to divide the distance into short 
stages of 5 or G miles, and to urge the horse to his ut¬ 
most speed. In this manner we are informed by Mr. 
D. Stevenson that on the Mohawk and lludson railway 
ho was conveyed by horses a distance of 16 miles from 
Schenectady to Albany in 75 minutes, being at the as¬ 
tonishing rate of 15 miles an hour, stoppages included. 
The car carried 12 passengers, and was drawn by 2 
horses, which ran short stages of 5 miles. This method 
is one, however, which cannot be recommended to be 
put in practice in Australia, if only on the score of hu¬ 
manity, for where horses are employed for the high 
velocities of 15 or lGmilcs an hour, the consequence of 
urging them to their fuLl speed at once is most in¬ 
jurious. 

A simple method of employing the power of horses 
ou railways in such a manner that the greatest possible 
amount of useful effect may be obtained from his mus¬ 
cular power and weight combined, and at the same time 
a speed compatible with the exigencies of the passenger 
traffic, is still a desideratum in the science of engineer¬ 
ing ; and although various methods have been proposed 
in order to effect"this, yet none of them have hitherto 
heed put in practice. 

The writer has devised a method which will effectu¬ 
ally fulfil these conditions, so as to increase the ordinary 
speed of a horse to a maximum of 25 miles an hour, 
without the slightest distress to him, and by which his 
weight, which is the true source of his power, is brought 
fully into play. 

Now, as it has been ascertained that the resistance 
from friction on a level railway does not increase with 
an increase of speed, it follows that much . advantage 
might be obtained by an increase of velocity greatly 
exceeding that at which a horse could travel on the 
road, without exerting any power of traction, which 
ceases at a speed of 12 to 13 utiles an hour. 

A detailed description of tho method will form the 
subject of another paper. 

Thu next question is as to the cost of working a rail¬ 
way by horse-power. The daily cost of 2 horses and a 
driver may he estimated, in Australia, at 10 shillings 
per working day, or £3 per week, which is equivalent 
to £156 per annum. 

The work performed on a level railway Will bo dd£ 
tons carried dailv a distance of 20 miles, or per annum 
of 313 working days, 33£ tons carried a total distance 
of 6,260 miles, at a cost of £156, being at the rate of 
about 6d. per train per mile, or 24-33J farthings per 
ton per mile. 


By returns which have been furnished from different 
parts of the colonv, it appears that the cost of transport¬ 
ing goods varies front Is. Id. to 6s per ton per mile, on 
the ordinary roads of the colony. _ 

These facts are sufficient to shew the greatsnpenonty 
of the railroad over the common road, and on this point 
there can he no difference of opinion. 

On a common road the cost of conveyance is generally 
proportioned to the quantity of goods conveyed, and the 
same holds good with regard to canals or railways 
worked by horses ; but with the locomotive engine tins 
is not the case, as it is impossible to do business on a 
small scale, except indeed at a loss. 

If wc* take, for instance, a line similar to that of the 
Sydney and Parramatta railway* of 15 miles in extent, 
a single engine would be capable of making 4 trips in a 
day, and of transporting eacli time, and in each direc¬ 
tion, a gross load of 120 tons; that is, it would be 
capable of transferring 480 tons of goods from each end 
of the line in a day. But, unfortunately, the convey¬ 
ance of any less load than 120 tons at each tnp would 
be liable to tho same charge for conveyance as the- 
whole, so that if only 50 tons were earned in a day in 
4 trips, the expense would be the same as for 480 tons. 

But with horse-power this is not so, as in this case 50 
tons, or even 20 tons only per day* might be earned at 
the same expense per ton as 500 tons ; lor if there are 
more goods or passengers than can be conveyed by 2 
horses, 4 or more may be employed, tbe number being 
proportioned to tbe load, as well as the expense. 

.Another consideration in favour of lior-se-power is 
that in Australia homes are comparatively, cheap, and 
their employment on a railway would stimulate and 
encourage the breeding of horses, from which the agri¬ 
culturist would derive an immediate benefit, from the 
growth of the hay and corn required for their subsist- 
ence. , 

Again, in laying out railways to be worked by horses, 
a great saving could be effected l«r adapting steeper 
gradients tlian are commonly used for the locomotive 
engine. . 

A great saving could also be effected in the perma¬ 
nent way by using lighter rails, so that a line of horse 
railway could be driven through districts at a very 
slight expense, whereas tho construction of a steam rail¬ 
way would be incalculable. 

the nature of the country in Australia frequently 
presents great engineering difficulties only to be sur¬ 
mounted by the formation of tunnels, enttings, embank¬ 
ments, and bridges, of an expenditure so immense, as 
not to be justified by any well founded calculations of 
income to be derived from the expected traffic. 

All these considerations point to horse-power as that 
which, is most suitable to the circumstances and. wants 
of the colony, and we might take an example, in this 
case, from 'India, for the Prospectus appears in the 
Times , of February last, of the North of India Tram- 
road Company, with a capital of one million in £20 
shares. Tho'object is to furnish tho populous and fer¬ 
tile province of Bohilcund with cheat) roa«ls, and the 
first intention is to construct 25G miles from Futtey- 
ghurto Delhi. They are intended to be worked bv 
animal power, although capable of being made available 
for light locomotives. Some portions of the line are 
estimated to cost £5,000 per mile, and others only 
£2,500 per mile. 

These sums form a striking contrast to the expendi¬ 
ture on British and colonial railways, and when the 
discussion as to the superiority of one or other of the 
two systems takes place with reference to online of rail¬ 
way, which, bv its connection with a large district, as¬ 
sumes a certain character of nationality, the question 
evidently becomes one of great and pre-eminent im¬ 
portance", for roads of some sort we must have, unless 
we are content to make use for the next 20 years of the 
present mud-tracks mis-called roads. 

The objgct for which railways are wanted in Aus¬ 
tralia, is,' in one very important respect, different from 
that in Great Britain. They are -wanted not simply as 
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railways, but also as roads, to open a way into tbo in¬ 
terior, and to carry off its produce. It may be appre¬ 
hended, therefore,’ that it will he found necessary to 
bring the velocity to a rate not much exceeding that of 
the best public conveyance on common roads. If this 
position be conceded, wo therefore return to our old and 
constant friend the horse, and to an improved method 
of employing his power on colonial railways. 

In coming to this conclusion, the an iter wishes to 
guard against being misnnderstood. In thinly popu¬ 
lated districts the home railway is amply sufficient for 
all purposes, hut between trreat and populous cities it is 
not, and there are certain localities in the colony where 
there is a fair prospect that increased facilities will lead 
to increased traffic, in which it may he desirable to con¬ 
struct a railway capable of being worked ultimately by 
steam-power ; but u is equally true that, as a part of a 
general system, it will he found far more economical to 
commence with horse-power until the increaso of the 
traffic and of the population shall be such as to call for 
the more powerful aid of the locomotive engine. 

FREDERICK S PEPPERCORN, 

Civil Engineer and Surveyor. 

Richmond River, July 21st, 1857. 


It will be observed that we have omitted 
the proceedings of the Philosophical So¬ 
ciety for the present month. The meeting 
was held on Wednesday, the 9ih inst., Dr. 
Woolley in the chair. A valuable paper 
was read by Frank TIaes, Esq., on Photo¬ 
graphy, which we hope to he able to insert 
in our next number. 

THE INFLUENCE OF AN AUSTRA¬ 
LIAN CLIMATE ON THE CON¬ 
STITUTION OF THE WESTERN 
EUROPEAN. 

)[7/A Statistical Reports on the Sickness , Mortality , 
and Invaliding among the Troops in the United 
Kingdom anel New South Wales. 

By P. Divortv, M.AM.B., L.R.C.S., Edinburgh. 

Assistant Surgeon II. M. XI. Regiment. 

The following important contribution has 
been kindly supplied by Mr'. Divortv of 
the SI Regiment. The subject matter of 
this paper affects so deeply the health of 
our population, that we are sure we need 
not bespeak for it an attentive and earnest 
perusal. 

PRELIMINARY REMARKS. 

The period of observation embraced in the Statistical 
Report having been completed only on the 7th of last 
month, and little spare time being at my disposal amidst 
the bustle in preparing for an early embarkation for 
Europe, the following paper is hurriedly conceived and 
written. It was not at first intended to give it publicity 
in this country, but having been advised to lay it before 
the Philosophical Society of New South Wales previous 
to my departure ,• and, as sonic parts may appear in a 
detached form* I trust that the subject mailer\ more 
than the arrangement , will be looked to. I am aware 
that different views are entertained by some as to the 
Geological formation of New South Wales; but in my 
remarks I liavo adhered to that which has appeared to 
me the most natural. 


Pari I.—GENERAL REPORT. 

Australia presents features of interest and impor¬ 
tance too numerous for me even to allude to, and I 
shall therefore confine my remarks to such as are 
more or less, directly or indirectly, connected with 
the subject. 

This country is interesting to the geologist, as it 
would appear to have pleased the Most High, in his 
unsearchable wisdom, to suspend, for a season, the 
play of an inexorable law in creation, the terrible 
manifestations of which we have before us in other 
parts of the globe. From what is at present known 
of geology, the creative power seems to have been 
exercised by the Almighty with great uniformity 
throughout the different ages of the Preadamite 
earth, until that succeeding the carboniferous, when 
there appears to have been, in New South Wales, at 
least, an anomaly or interruption in the sequence of 
geological formation. In oiher countries are found 
the different strata (with their respective fossils) of 
the tertiary formation of geologists, superimposed 
through the agency of central disturbing forces; 
but in this country these upheaving forces appear 
to have been kept at bay for many long ages. From 
the period when the type of the vertebrata was first 
called into being, until our own day, this land ap¬ 
pears to have been comparatively free from general 
convulsions; so that man. instead of having the dif¬ 
ferent layers of the tertiary formation under his feet, 
is here treading on the carboniferous sandstone, 
whereon the reptile may havo been crawling for per¬ 
haps myriads of years before the time of Adam. 
Although this country appears to have lain undis¬ 
turbed, as it were, lor many ages, yet the law of 
progressive organisation appears to have been in 
operation. Were it supposed otherwise, nothing 
might be looked for in this country but the fauna 
and vegetables, characteristic of that era; with, 
perhaps, the chelonian reptile at the head of ani¬ 
mated creation. 

From what has been said, it can readily bo per¬ 
ceived that a wide field is open for the naturalist, 
seeing the long absence of any great eruption calcu¬ 
lated to swallow up the different organized struc¬ 
tures that might come within its influence, for there 
is reason to believe that many living specimens, 
both in the animal and vegetable kingdoms, long 
since extinct in other countries, may havo come 
down to the present time, especially among the 
saurian reptiles, as also among the aquatic animals, 
where some extinct species of fishes may be looked 
for, and various species of the marine in vertebra ta. 
In the vegetable kingdom interesting specimens 
arc and may be found among the vascular ferns and 
other acrogens. Among the birds and mammals 
many interesting species have already been dis¬ 
covered. Of some 700 of the birds which have been 
met with many are remarkable, especially the Scau- 
sores, for their singular plumage, and others are no 
less interesting for their habits and structure. Most 
of the mammals, especially the smaller quadrupeds, 
belong to the lower orders of naturalists, and man 
himself is apparently little removed from the quad- 
rumana ; but as mine has not been the province of 
the explorer or the naturalist, I leave this subject, 
especially as comparatively little attention has been 
devoted to it by others. 

Australia is interesting and important to the 
moralist and the statesman, on account of the many 
new psychological and other phenomena that have 
developed themselves in consequence of the late ir¬ 
ruption in social physics.” There are evidences 
of disturbing forces in physics; so in metaphysics, 
by diving into the depths of time, there are found 
manifestations of many past convulsions. But there 
has been, in our own day, a moral disturbance in 
the Gold Discovery,” the extent of which, of its 
kind, has never been equalled in the history of the 
world. This, at first, produced but a ripple on the 
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sea of life; but a tempest gradually arose, and in 

-- .1 _ .. . .1..!.. , n'liinh word Of* ft S ll 1 V 


sea oi me; uum -’ , 

1852 a wave, the undulations ol which were sensibly 
felt in all parts of the world, rolled over Australia, 
and falling on a race of men, composed, in great 
part of the adventurer and the convict, between 
whom little tie could be expected to exist, it literally 
disorganised society. The moralist will in too many 
cases see, as a consequence of this ferment, (winch 
buried some of the finer feelings of man) the utili¬ 
tarianism of Hume practically illustrated; and the 
Statesman, among numerous other considerations, 
will find it interesting and important to discover in 
how far the different policies pursued by Urituli 
Statesmen are applicable to an Australian Common- 

Australia has become not only interesting but 
most important to the soldier. No one can be b mil 
to the ravages the “ Gold Fever" has committed in 
the ranks of Her Majesty's troops, especially in V ic¬ 
toria, where, being more immediately uuder its in¬ 
fluence it has decimated the entite force, by in¬ 
ducing desertion and disease. By viewing the 
records of the military prison, and taking into con¬ 
sideration all the facts there revealed, no other hut 
this painful conclusion can ho armed at, that tno 
soldier, with all his environments, is iu many oases 
far from proof against the invasion of this leartol 
malady. By oxamining more closely into the cir¬ 
cumstances that brought the unhappy men within 
the prison walls, it would appear that the young 
soldier sent to Australia in his present unprotected 
state is unnecessarily exposed by Ins country, t he 
preceding remarks have been made merely iu as far 
as health is dependent on good conduct ; but as the 
subiect belongs more to the financial than tho phy¬ 
siological economy of the army, ft will be well to 
leave it for the consideration of others, adding 
merely that, from the facts revealed by tho records 
of the military prison, and from many circumstances 
of daily occurrence, nothing is more apparent than 
th t the greatest conservative against the attack ot 
“ Gold Fever’ is length of service and marriage 
A practical example of this has been in the case of 
the Roval Artillery, wiiere most of tho men having 
seen considerable service, and tho married men in 
the coinpauy being three times the number allowed 
by regulation, desertion has been amidst unknown, 
and, perhaps, sickness less prevalent than among 
the troops of the line, not having similar advantages. 

To the physician Australia is by no means unin¬ 
teresting or unimportant. In many cases disease 
manifests itself in a comparatively simple form ; not 
that, as will bo seen, thero is less diseased action in 
this country, hut in most cases the process developes 
itself with less complexity. To the military medical 
officer, this country is intensely interesting, m as 
much as tho knowledge of the Boldier's past medical 
history, his present habits and mode of life, the ex¬ 
posures he lias been subjected to, the excesses lio 
has indulged in, his length of residence m the 
country, being taken into consideration, m eonnec- 
tion with the diseases that overtake him, the results 
ought to be little less than those deduced Irom actual 
experiment in the physician’s enquiry into the influ¬ 
ence of climate. Such observations might in due 
time lead to the discovery of more general laws in 
medical science than we are at present acquainted 
with; and we have reason to believe that is will be 
bv the discovery of such that tho science will even¬ 
tually be perfected. Looking at medicine as a 
science, I candidly confess tliaq the great “ positive” 
(though wo trust perverse) philosopder took a cor- 
rect view when be gave it no place among the in* 
ductive, but ranked it among tbe future sciences. 
This is not to be wondered at when it is considered 
that the physician, before ho can expect to do more 
than trace the outline of the science, must draw 
largely upon almost all the physical and not a few 
of the mental sciences ; and, seeing the imperfect 
state of many of those he most depends upon, it 


would bo idle, at present, to look for a medical 
science as perfect as any of the inductive. By the 
rapid advances that have been made in medicine 
during the last 15 years, especially in physiology, 
chemistry, and pathology, and having men oi the 
highest intelligence engaged in the profession, it is 
f.tr from unlikely that before long medicine will le 
able to take its place as a science. 1 do think Pro¬ 
fessor Blackie made a mistake when he give it as 
his opinion that the most distinguished men in the 
rued tea l profession did not study the subject in the 
true spirit of scientific research, and that an equally 
incomprehensive and uncharitable view was taken 
by one of \ast attainments and high in office in this 
land, when he characterised the profission as a com¬ 
pound of “skill and ignorance.’ 1 From what has 
been said, I think it canuot be douied that medical 
men are proceeding in tho right direction, in at pre¬ 
sent waiting for a sufficient number of facts before 
beginning to generalise. At present it would be 
unwise to advance, ntd far more so to put theories 
to the test, for this much may be learned from the 
other sciences, that, however plausible a theory may 
appear in the abstract, it should be put in practice 
with extreme caution. This holds good much more 
in medicine, for besides the properties of matter, we 
have to deal with the life of a fellow-being. Al¬ 
though in mathematics there is a calculus that can 
grasp tho most intric ite formula, in chemistry the 
atomic theory, to which we can refer, most of phe¬ 
nomena of chemical affinities, and in physics the 
theory of gravitation on which hangs the whole 
science of astronomy; yet, for reasons that have 
been given, it would be, at present, absurd to look 
for any such general law in medicine to which 
phenomena, either physiological or pathological, 
can be referred. 

In describing the physical aspect of tho country, 

I must confine my remarks chiefly to the neighbour¬ 
hood of Sydney, on the south side of Port Jackson. 
The sittoral of New South Waies presents pretty 
muoh the same character from north to south ; a 
plateau differing in height at different places and at 
unequal distances from the sea, bounded on the west 
by a continuous mountain chain, and on rhe east by 
the pacific, extends along almost its entire length. 
These plains in some places approach the shore, and 
present lofty anu inaccessible cliffs to the ocean, as 
scon from Botany Bay to Port Jackson, where, at 
the 4 ‘ Heads.” they rise to the height of more than 
250 feet. These cliffs are composed generally, of 
the carboniferous sandstone, but in some few places 
this is exchanged for the earlier formation of lime¬ 
stone; and towards the south the rocks are ot a 
porphvritic nature, as seen at Gabo Island, near 
Cape Flowe, where they are granitic, and m other 
places they partake of a basaltic character. Be¬ 
tween Botany Bay and Port Jackson, a distance of 
about ten miles, the coast is bold ; except where it is 
interrupted, by indentations in tho shape of small 
bavs, of which there are several along the shore. 
For some miles the interior consists of a series of 
drifted sandhills, of a more or less oblong form, and 
many of them remarkable for t«o sparseness of their 
stinted vegetation, especially where the sandstone 
rocks come to the surface. There rocks appear in 
many places to be perfectly detached, the intervening 
spaces being more or less filled up with sand, giving 
rise to a belief that, at some former period, Botany 
B.iv and Port Jackson communicated, and that tno 
present intervening space ma£t have consisted ot a 
cluster of rocky islands such as aro at present seen 
in the harbour of Port Jackson. This is well seen 
at Rose Bay, where the interstices appear to be less 
perfectly tilled up. Between these mounds there 
are in some places swamps, from one cf which tho 
Victoria Barracks and part of the town ot Sydney 
are supplied with water. By recent analysis this 
water has been shown to be exceedingly pure, b rom 
the friable nature of the soil, dust is very prevalent. 
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This, daring some periodic gales, blow? in such dense | changing into those eddying currents often seen in 


columns that it is barely possible to distinguish an 
object in close proximity. These storms are termed 
“ brickSeld«rs,*' no doubt from the dust being of a 
reddish brown colour, arising from the presence of 
red oxide of iron. In the town of Sydney and its 
immediate neighbourhood the sandstone rocks cone 
more to the surface, in fact, that part of the old 
town called “ Church TLill’’ is built on an elevated 
ridge, called the “ Rocks. 1 ’ In and around Sydney, 
where these rocks predominate, there is, especially 
in summer, not a vestige of vegetation, except in 
some of the declivities, and in the Government Do¬ 
main, east of the town, where there are some species 
of the eucalyptus or gum tree. When these trees, 
especially the larger size, (denuded of the bark, 
with the peculiar conformation of the peteole, re¬ 
quiring a considerable breeze to move the leaves ) 
are viewed'ln connection with the dry and barren 
nature of the soil, they give that dull, dreary, and 
sadly monotonous appearance to the country, which 
never fails to strike the now arrival. The barracks 
and hospital, situated about two m-les to the east 
and south of the town of Svdney, are built on a 
somewhat elevated plateau of fnnastone, surrounded 
by a high wall enclosing about 30 acres of ground 
and overlooked on the west by one of those drifted 
sandhills already described, running from north-west 
to south-east, without a particle of vegetation cover¬ 
ing it. The elevated situation of the barracks, al¬ 
though sornewh .t exposed, is exceedingly salubrious. 
In summer the. thermometer generally indicates a 
lower temperature of 2 c or 3 ° Fain, when compared 
with similar observations taken in places less ex¬ 
posed to tho sea breeze. 

The climate of New South Wales, from tho nature 
of the country and other causes, is subject to rapid 
meteorological changes iti all seasons of the year. 
The results of tho best, observations that have been 
made at Sydney will bo inserted in another part; 
unfortunately, however, they extend over only a 
period of two years. So far as they go we believe 
they are very correct, and tolerably complete; but 
as they stand they give hut a very inadequate idea 
of this climate. The results of observations;taken 
at any two given periods of the day, are by no means 
a certain test of the weather in this country, where 
very often in the intervals the winds, tho barometric 
pressure, the temperature of the air, and the hu¬ 
midity of the atmosphere, are, in a word, reeling in 
endless confusion. 

The winds are so variable and capricious in their 
direction, that to establish any fixed law regarding 
them, even by long and careful ooservations, except 
taken at a great height, is almost beyond the pale 
of hope. In summer, as a general rule, a light 
breeze from the north e*st sets in after sunrise, and 
after sunset a land breeze springs up. The prevail¬ 
ing winds are northerly, and in winter they are south 
anil westerly. In the summer months the winds 
from an easterly direction, when saturated with 
moisture, are very oppressive and uncomfortable, 
giving rise to what the inhabitants tonn a “ steamy 
heat.” They are sometimes accompanied with more 
or loss rain, t ut are rather unfrequent in their oc¬ 
currence. Those coming from the north-west, pass¬ 
ing over a dry and arid country, aro not quite so 
oppressive as they are remarkable for their intense 
heat and dryness. They are termed “ hot winds,” 
and the highest temperature ever indicated by tho 
thermometer has been during tlicir continuance. 
They occur generally three or lour times during the 
summer months, and last from two to three days, 
when they arc suddenly succeeded by a gale from 
the south, accompanied by a heavy fall of rain. On 
the accession of this gale the temperature of the air 
has been known to f ill 30° or 40° Fah. in a very 
few minutes. This storm is called a “southerly 
buster,” and differs from the 41 brickfielder.” in 
being accompanied by a fall of rain, and in never 


the latter. 

Tho barometric pressure does not differ materially 
from that of England, except in its variability, and 
with some appa entlv anomalous features in the ill 
understood relation between the pressure and the 
state of the weather* 

The entire range of the thermometer is from 30° 
to 102 Q Fah., but, like the barometric pressure, it 
4s subject to great variation. To endeavour to as¬ 
certain the quantity of moisture in the atmosphere 
in any given day would very often bo a fruitless 
labour, on account of the numerous and rapid 
changes that are incessa a lily taking place. At one 
time the atmosphere may be so intensely dry, from 
the nature of the soil and the direction of the wind, 
that a trace of moisture can barely be detected with 
tho moa . delicate instruments, when suddenly the 
direction of the wind changes, and a sea breeze 
comes in loaded with moisture. 

In regard to the fall of rain in any given (short) 
period, there appears to be little or no uniformity. The 
months that are dry in one year may be wet in another, 
and, trice versa, many parts of the country are subject 
to inundations; and no doubt there is a fixed cycle in the 
seasons, but as to its nature we arc at present entirely in 
the dark. As regards the quantity of rain that falls in 
short periods there is not even the semblance or regu¬ 
larity ; for we have seen as much rain fall in a very few 
hours as had fallen for half the year. Taking the mean 
of a series of years, the average fall would be 47 inches. 
Thunder storms are not unfrequent in summer; the peals 
arc loud, and the lightning vivid ; but we are not aware 
of auy researches having been made in the more recondite 
branches of meleoroU'gieal ssience. That this infant 
science should have remained in a more elementary state 
in this country than elsewhere is not to be wondered at, 
seeing that no Government meteorologist has, if ever, for 
any length of time been employed ; and the volunteer, 
even if he hail time at his disposal, has naturally been de¬ 
terred at the outset from taking up the subject with zeal, 
not more from the want of proper instruments than from 
the bewildering nature of the climate. True, from time 
to time the results of many accurate observations made by 
scientific men have been recorded ; but the periods over 
which they extended being very short, and the observa¬ 
tions taken in different localities, it was found diflicult in 
many cases to make them correspond. 

Having detailed most of the essential meteorological 
phenomena characteristic of the region, I now proceed to 
consider the climate in relation both to health and disease. 

On reviewing the train of pathological phenomena 
manifested, year afrer year, among Her Majesty’s troops, 
serving in New South Wales, it must be apparent to every 
one that the multiplicity of facts, in connection with dis¬ 
eased action, which have been faithfully recorded for a 
series of years, might, if property dealt with, be converted 
into an instrument for determining, with not a little pre¬ 
cision, the principal causes that appear to originate, and 
the various agencies that most influence the abormal and 
eminently complex process of dis arse. 

From the intimate connection that necessarily exists 
between physiology and pathology, it is elcar, that how¬ 
ever successfully men may treat diseases as they severally 
occur, they will never be able to grapple with disease 
itself till they get more general ideas of these kindred 
branches of medical scienee. 

For many reasons, I shall not be surprised if some of 
the conclusions arrived at in the course of this enquiry 
arouse the spirit of controversy among some even of the 
initiated. But that what follows may, as much as possible, 
be apart from medical polemics in forming my opinions, 
I propose to make use only of such physiological and 
pathological facts as have come before me from actual ob¬ 
servation, together with the military records of disease. 
The assumption of principles and the advancement of ab¬ 
stract theories will therefore be avoided, as having no prac¬ 
tical bearing on the subject, viz , the iufluence of an Aus¬ 
tralian climate on the constitution of the Western Euro¬ 
pean. 
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I have many facts to lay hold of. but the great problem 
3 s, to form the most useful combination; for Isolated, they 
are of little value in establishing great truths or general 
laws, as appears from the almost entire failure of the 
ancients in their endeavour to build up a physical science. 
Many have attributed this failure to the want of facts, but 
it has been clearly shown that Aristotle and others had 
such at their disposal, but knew not how to use them. 
That is well illustrated In the case of Archimedes, who, 
until he caught the appropriate idea” of a fluid, failed 
to solve almost any problem in Hydrostatics worthy of 
being recorded. In giving a digest or synopsis, then, of 
the pathological facts already alluded to, I have thought 
it most advisable to put them forth in the shape of statis¬ 
tical reports, and compare these with the various sum¬ 
maries of the vital statistics of troops serving in the United 
Kingdom. Before giving an actual derail of the different 
diseases that manifest themselves, especially among the 
troops, in New South Wales, l shall advert briefly to some 
of the more important physiological phenomena that de- 
Berve consideration. 

I do not know, for certain, what ideas are generally en¬ 
tertained as to the salubrity of this climate. I believe, 
however, that most men in England, as elsewhere, incline 
to the belief that tills is the “finest climate in the 
world." This definition being somewhat vague and ill- 
defined, l scarcely know how much it is meant to c-nvey; 
nor do I know from what source of information this con¬ 
clusion is drawn, seeing that till the past year there never 
has been even the nucleus of a registration. 

No doubt in other parts of the country the climate par¬ 
takes of different characters; hut it has appeared to me 
that it might be important, as well as interesting, to find 
out something of the real truth regarding the salubrity of 
Sydney and the vicinity ; as there is little doubt that, in 
its influence, this might in many cases be looked upon as 
the type of an Australian c'imatc. 

That the mostconflicting opinions regarding the salubrity 
of this climate, are daily given by men, who have had 
ample opportunity of judging on the subject, cannot for 
a moment ,he denied; but surely this ought not to be, 
when it is considered that it would he as wrong to set 
their intelligence lightly aside, as it would be ungenerous 
to question the concientious avowal of their belief. I 
shall endeavour then ,by the aid of vital statistics, to throw 
some light upon the subject, and to reconcile in some 
measure, such glaring discrepancies; for, there can be 
little doubt, that they are the result either of partial obser¬ 
vation and rash generalisation or both. 

Were l to confine myself to the examination of military 
statistics alone (which for reasons stated would appear to bo 
the best test), I could, in a measure, Teadily reconcile the 
paradoxical opinions apparently entertained, for by taking 
the mortality among the troops, as the basis of my reason¬ 
ing, l should arrive at the conclusion, that the salubrity of 
this climate is “ unequalled but by taking the sickness 
instead of the mortality into account, in forming the pre¬ 
mises of the syllogism, I should arrive at a conclusion 
very different. Unfortunately for those who entertain a 
very favourable idea of the salubrity of this country, 
civil statistics will not bear them out in their opinion ; 
and these are necessarily defective in anything corrobora¬ 
tive, or otherwise, of an opposite view of the subject. 

From what has been said of the nature 
of the soil, and the meterological phenomena 
characteristic of tho region, it might occur to many 
that the Omnipotent has placed man in a ruthless 
clime ; but, although in winter there are many days 
pleasant enough, I have positively drawn no exag¬ 
erated picture, in alluding to its rapid and incessant 
changes; and, therefore, as I can ill call this a 
genial climate, my description must remain as it is. 

From tho deration of tho land, the soil being more 
or less destitude of vegetation, in many cases—the 
sky oloudless, and scarcely a trace of moisture 
in the atmosphere, the rays of light and heat being 
unimpeded in their course,—fall with great intensity 
on the earth ; the more apparent results of these 
would appear to be, that the insensible perspiration 
becomes insufficient to keep the skin moist,and by its 


evaporation to keep the surf ice of the body suffici¬ 
ent 1 y cool; for these among other reasons, the 
culaneous glands, as well as other sebaceous follicles, 
are calledinto more active operation, as is frequently 
evinced by the unctuous feel of the skin. No doubt 
this determination to the surface, assists materially 
in respiration, as well as in the elimination of 
excrementitious suhstances from the blood; these 
offices, being in other cases, in a greater degree, 
consigned to some one or other of the internal 
gland*. Were this state of things to continue, 

Ft might naturally be expected, that the constitution 
of the European would speedily adapt itself to the 
climate; but as has been seen, New South Wales is 
subject to rapid climatic changes, so that instead of 
the intense heat and dryness of the atmosphere 
which generally continues during the day, especially 
in summer, there sets in after sunset a breeze from 
the south, often saturated with moisture, and loit¬ 
ering tho temperature of tho air several degrees. 
Here then tho skin, in a great measure, ceases to 
act; the atmosphere being devoid of “thirstiness,’’ 
and the oleaginous substances secreted by the 
follicles becoming congealed, the surface of the 
body, especially tho parts exposed, becomes, as it 
were hermetically sealed. Under these circum¬ 
stances a tendency to congestion and even iuflima- 
tion of the internal organs might reasonably be 
looked for; but it is found in almost all cases, that 
different degrees of mucous intumescences appears 
to bo the only result, this determination to the 
mucous surface takes place generally, no matter 
what the difference of structure may be, and con¬ 
sequently the internal vital organs arc naturally left 
little if at all affected: this will become more ap¬ 
parent as I proceed. 

That some of the most important parts played by 
this climate, properly so called, in relation both to 
health and disease, have hitherto been overlooked, 
there cannot bo a doubt; for to such as hold the ideas 
generally entertained regarding its salubrity, the 
vital statistics of the country, military sswellas 
civil, must be litle less than an enigma. With facts 
staring them in tho face, such as revealed by the 
statistical summaries of the Registrar ' oncral of 
New South Wales, I can scarcely conceive how men 
hold fast the opinion entertained as to its great 
salubrity; while the samo facts ought toconiince 
others, that Now Sonth Wales is by no means to be 
included in the category of pestil ntial climates. 

From tho able report of the Registrar General, 
on tho “ Sanitary condition of Sydney,” read before 
tho Philosophical Society of Now South Wales, ia 
June last, I take the following extract, which may 
be looked upon as the nearest approximation to the 
truth, 

“ 1 fear,” ho says. “ it is impossible to escape the 
conclusion that the great sacrifice of life, whether 
infantine or adult, which is exhibited in the tables 
placed before you, is the result of a sinful degree 
of neglect and recklessness, which calls for the most 
earnest consideration on the part of those to whose 
hands are entrusted the education, the moral train¬ 
ing, and the government of the people." 

“ I commenced this paper by deprecating the de¬ 
duction of hasty influences, from the facts recorded 
in the course of a single year’s registration; thecon- 
olusion they forco upon us, is not favourable either 
in a social "or sanitary point of view, and it will be 
well to wait tho result of further investigation, before 
we attribute arbitrarily to any one cause, an evil 
which may have its origin in many, and may be 
found evanescent." 

Now no ono can be blind to the fact, that intem¬ 
perance docs prevail to an alarming extent among 
the civil population of Sydney, and of Australia 
generally, and that it materially assists directly or 
indirectly in producing the great sacrifice of life 
complained of; but the truth would appear to be 
that the surplus mortality among the civil popula 
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tion, arises not wholly from a moral perversion over 
which we have control, but in great part, either 
directly or indirectly from physiological changes, | 
induced, through the influence of an Australian 
climate, in the constitution of tho Western Euro¬ 
pean. 

From various physiological as well as pathological 
considerations that will bo given.it would appear that, 
through the influence of this climate, the tone of 
the system is lowered; and consequently tho 
“viability" ofhoth soldier and civilian is sensibly 
below par; and it would further appear that this 
circumstance alone, in conjunction with the fitful 
nature of the climate will account for many of the 
apparent anomalies, in connection with vital statis¬ 
tics, especially tho alarmiDg mortality among in¬ 
fants. 

In giving the reasons that have led me to these 
conclusions, I begin with physiology, by tracing 
the more apparent changes that tho system un¬ 
dergoes, when subjected for any length of time, 
to the influence of this climate. 

From the nature of the Regulations of the Ser¬ 
vice, it is known, that in every caso the 
soldier leaves tho United Kingdom in perfect health; 
and ho generally disembarks iiere with buoyancy of 
spirit, and a full share of health and strength. When 
he appears on parade side by side with men who 
have served some years in the place, his fresli com¬ 
plexion, rosy cheek, (arising from the blood being 
well supplied with corpuscles, as seen in tho meshes 
of capillaries that come to the surface), and his 
general plump and elastic appearance, (arisingfrom 
a moderate deposition of adipose tissue), in many 
cases contrast strongly with the altered appearance 
of his comrade; whoro the harsh complexiou (arising 
from the structural changes in the skin, tho ndepose 
tissue underneath being at a discount, especially 
about the buccinator muscle), tho greyish colour of 
the face, and in summer the shrivelled and unctu¬ 
ous appearance of the skin, are all more or less 
remarkable. The dawn of change in tho new arrival 
is indicated at first by an almost inappreciable 
languor and depression of spirits, whan he feels 
little inclined for any exertion. This is followed by 
physiological changes which canDot fail to striko 
the observer, there is a gradual waning of the face, 
in many cases a slow but steady absorption of the 
adepose tissue, especially' in summer, when thirst, 
a feeling of weakness, and a tendency to partake 
more freely of alcoholic stimulants, insidiously over¬ 
take him, this goes on for twelve or eighteen 
months, or more, when the late arrival cannot be 
recognised in the ranks. "What has been said of 
the soldier holds good with regard to the 
civilian, as seen in the different drafts of immi¬ 
grants that from time to time arrive in the country. 

Some interesting physiological changes manifest 
themselves among the men undergoing punishment 
in the military prison. This being under the 
surveillianco of an officer in charge, under whose 
able superintendence, with the bygemio measures 
adopted in the prison itself, the inmates have 
suffered exceedingly little from actual disease, as 
will be soen on reference to tables in the statistical 
report, but the remarkably few instances of men 
gaining weight, and the high average of weight lost 
during the term of imprisonment is very singular. 
This is tho more remarkablo as the men are 
similarly circumstanced in every way to prisoners 
undergoing punishment in England. The circum¬ 
stance may depend for its existence more or less 
upon a combination of causes, but the most essential, 
no doubt, is the depressing effect of the climate. 
We have already said that adipose tissue is at a 
discount among tho soldiers in this country; but 
there arc cases where from the habit of indulging 
freely in the use of alcoholic stimulant, men on ad¬ 
mission into the prison, present a somewhat inflated 


and corpulent appearance, and the entire with¬ 
drawal of their accustomed stimulant may be suffi¬ 
cient to cause a great diminution of weight, but 
such cases are extremely rare. The extraordinary 
diminution of weight in tho other eases that rarely 
present a moderate deposit of fatty tissue, must 
be accounted for, not from any defect" in prison diet 
or diselipiric. as they are strictly in accordance with 
the best regulations for military prisons in England, 
hut from tho absence of any excitant or stimulant 
cither mental or physical that would raise the vital 
powers to something like their original tone ; a 
question here arises whether it might not bo advisa¬ 
ble to increase their rations, as the daily quantity 
of food consumed in this country appears" in many 
I cases to be greater than that consumed in England, 

| but this can only bo determined by experiment, as 
in many of those oases where the consumption of 
food is remarkable, there is no increase of tissue, 
hut the surplus quantity is carried off by excre- 
mentition. 

It might be argued that the mode of life of the 
soldier has more to do with inducing the changes 
we have spoken of, than any peculiarity of the cli¬ 
mate ; but by going beyond the confines of tho 
garrison, examples are found corroborative of what 
has been stated. 

The well marked though slight nncemic appearance 
of the female is never to he mistaken ; in most cases, 
the pule face of various shades of colour ; the 
harshness of the complexion, especially after the ex¬ 
piration of youth ; tho relaxed fibre, and in the white 
native born, the decadence of the teeth, and the 
frequent absenoe of any development in the mam¬ 
mary gland, until the period of impregnation of the 
ovum, when other parts of the system suffer, are all 
features characteristic of the "Australian female ; 
affording incontestibie evidence that in this country 
the various functions are performed with less vigour 
than in the olimatc of Western Eorope. 

Another remarkable feature, in a physiological 
point of view, is premature age : tho soldier of 28 
who has served any length of time in the colony, 
might readily be mistaken for the English soldier 
of 35; the soldier of 34, in this country, for the 
soldier in England of 40 ; this is also seen in the 
caso of tlie civilians, who at the age of 40, in this 
country, might, in many cases, be mistaken for the 
English civilian of 48 or 49, and in more oases than 
one, the civilian ofoO appears more like tho English 
civilian of 00. This is equally remarkable in the 
female, especially the white native born, who arrives 
at puberty somewhat earlier here than in England, 
from 16 to 18 she appears tolerably full of health 
and vigour, with a fair complexion ; but she rarely 
passes the age of 20 before there is a rapid falling 
off; she qnickly looses flesh, tho complexion, becomes 
harsh, the arms flaccid, and she soon presents the 
anmmio appearance we have described. 

There are at present no means of arriving at a 
very correct conclusion as to longevity, although 
there are occasionally seen a few isolated cases of 
old age, yet it would appear from a statistical table 
kindly furnished to me by the Registrar General, 
that at about the age of 60 the flame of life in this 
country is all but extinguished. Other circum¬ 
stances connected with the subject might be men¬ 
tioned, but I shall conclude the physiological 
considerations, by remarking, that a phenomena 
connected with sleep, would appear to strengthen 
the opinion as to the diminished energy of the vital 
powers. The various functions of the body may be 
looked upon as the result of three kinds of action- 
physical, phvsico-vitai, and purely vital,—digestion 
partakes of the three—the mere act of deglutition is 
physical, secretion and absorption, are pbysieo-vitai; 
and nutrition is purely vital. Tho first two we have 
more or less diiect control over, as we can modify 
their action by the various forms of stimulants 
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perance. My conviction, then. Is that, at present at least, 
the vice is inherent in the country, and that this fatal ten¬ 
dency, or rather this precipitation to the use of alcoholic 
stimulants, arises, in great part, from (what has been seen to 
be the source of much evil; but what in the end will ap¬ 
pear to be thesourceofas much good) Physiological changes 
induced in the constitution of the Western European, 
through the influence of climate ; or to fall back on what 
1 have already stated, the tone of the system being lowered 
through climatic influences, naturally requires stimuli, 
either mental physical, or both, to raise it to something 
like its original standard. 

It is not intended to enter into any minute description 
of the different diseases; as many of them do not mate 
Hally differ, in relation, either to pathology or therapeu¬ 
tics, from those described by systematic writers, except in 
the characters 1 have already alluded to, and I shall, there¬ 
fore, confine my remarks to the two following dyscrases: — 

I. Typhoid, 

II. Tubercular. 

These being the great source of mortality, both in 
military and civil life, In New South Wales, as in most 
other countries, my remarks will be confined to them 
Typhoid Diseases. Although a case of true petechial 
Typhus has never been met with among the troops in 
Sydney, nor do I know of its having occurred among tha 
civil population, yet there is occasionally met with a form 
of continued fever, equally, if not more, fatal. This fever 
makes its appearance at irregular intervals, somewhat in 
the form of an epidemic, but It does not appear to be 
either infectious or contagious. It is very insidiouB in its 
attack, commencing in various ways sometimes preceded 
by diarrhoea, at other times beginning as a case of common 
continued fever, of a more or less sthenic, but in such 
cases rapidly assuming the typhoid type, and in every well 
marked case, proving fatal. The symptoms, duration 
aDd morbid appearances after death, arc greatly modified 
by the patient’s constitution and previous mode of life. 
The fever generally attacks those of dissipated habits, with 
one or more of the internal oTgans in different stages of 
disease. It not unfrequently happens that such men keep 
themselves up hrough the aid of stimulants, with exten¬ 
sive disorganisation of the lungs from tubercular deposi¬ 
tion, and a considerable amount structural derangement of 
the liver and other internal viscera. When the disease 
attacks sueh men they sometimes rapidly sink through 
typhoid prostration on the second day after admission, 
notwithstanding the bold exhibition of every form of stimu ¬ 
lants. When the fever attacks meh of a sound constitution 
the duration is somewhat longer, but the disease itself is 
very embarrassing to the physician, in being in no way 
amenable to treatment. There is an early tendency to en¬ 
gorgement of lower lobes of the lungs, and the internal 
organs generally. This stage, if not preceded, is suceeoded 
by diarrhoea, and in a few days delirium and vomiting su¬ 
pervene, when the patient rapidly sinks. 

They appear to die with all the internal organs, as it 
were, asphyriated,—but before any extensive organic lesi¬ 
ons have taken place, sueh as gangrene of the lungs, exten¬ 
sive ulceration and perforation of the intestines, and so 
forth. Where these diseases originate, whether in intes¬ 
tines, in the spleen* or neither, we are as yet entirely in 
the dark. Attempts have been made to localise typhus 
fever, and give it the appearanee of a well defined disease, 
sueh as that of the intestinal glands, an aff etion of the 
capillaries, and so forth; but it is absurd to expect that we 
can well understand the pathology of these diseases, when 
the structure and functions of many parts of thu human 
body are as yet but imperfectly understood. Here, then, 
it is absolutely no hyperbolic expression when I assert that 
from the very dawn of this febrile disturbance to the termi 
nation in death, there is a complete hiatus in pathology. 

Tubercular Df/scrosh. Pulmonary consumption is 
by far the greatest source of mortality, both among soldiers 
and civilians in Sydney, as well as elsewhere, and seeing 
that it yields so Uttlo to any form of treatment that has 
yet been devised, it is far from unlikely that it will con¬ 
tinue so for many a day. It mu-t, 1 fear, be admitted, 
notwithstanding the various theories that have been ad 


position, that our knowledge of the true pathology of 
phthises is equally incomplete as that of typhus ; and the 
remarks I am about to make will in little or no way tend 
to unravel the recondite combinations that constitute the 
tubercular dyscrasis, which, there cannot be a doubt, is the 
parent of pulmonary phthisU. There are, however, some 
features connected with phthisis in this country which I 
have thought well to Tocord. 

1 take the following extract on '• Consumption” from 
the *« Annual Report” of 1819, so ably executed by Mr. 
Marshall, then Assistant Surgeon in 11 M. XI. Regiment, 
and in charge of the troops in Sydney. The extract is 
equally comprehensive as it is truthful; and the conclusion 
he then arrived at was the most legitimate; but, as will be 
seen, when more extensive vital statistics arc brought to 
play upon his opinion, it must necessarily undergo some 
modification. 

** Consumption* There is, H he says, *• no doubt that 
this disease does exist among the white native born popu¬ 
lation of New South Wales, but whether it is so prevalent 
with them as with Enropeans wo have not had any means 
of ascertaining ; but, from our experience among the 
troops, we are quite convinced that this climate is far from 
beneficial to consumptive persons On the contrary, we 
have never known a soldier in our Tegiment arrive in the 
colony, with well marked symptoms of tubercular disease 
in the lung, who has not quickly fallen a victim to the 
complaint. The disease appears to run through its stages 
more rapidly here than in England; and we seldom see 
any of those chronic cases characterised by profuse 
diarrhoea, and extensive ulceration of the colon in its last 
stage ; but death has usually been caused by rapid tuber¬ 
cular infiltration and complete disorganisation of the whole 
lung Out of 38 deaths which occurred in the military 
hospital, Sydhey, during the la'.tfour years, 13 were from 
phthisis; and out of 55 cases which occutred in our regi¬ 
ment in different parts of the colony in 3 years and a-half, 

9 were the result of accident, and 25 of consumption.” 
It will be seen, by reference to the tables of mor¬ 
tality, that the number of deaths from phthisis and acci¬ 
dents, during the past nine years, is in the same ratio as 
during the preceding three and a-half years, when the regi¬ 
ment was stationed in different parts of the Australian 
colonies, for out of 58 deaths which occured in the Regi¬ 
ment, since the arrival of the corps in Sydney, in August, 
1848, 22 have been from phthisis, and 11 from accidents. 
By reference to the tables I have alluded to, 
it will be seen, that the average number of deaths from 
phthisis, among the troops, since 1818. is somewhat less 
than duriDg the preceding three and a half years, but 
not so much so as would appear from the numbers 
themselves, as r the strength of the Regiment was about 
a ihird greater; three companies having been sent to 
England in 1851, in order to form a Dep t The num¬ 
ber of deaths then among the troops in Sydney, arising 
from pulmonay consumption, for 9 years past, is about 
one third of that among the Foot Guards in the English 
metropolis; and the number of deaths among the civil 
population registered during the past year, arising from 
the same cause, is somwhat smaller than among the mili¬ 
tary, as will be seen from the statistical tables J this is so 
f3r satisfactory. There is another circumstance connected 
with phthisis which Is still more so; the number of 
soldiers attacked here with phthisis is barely one half of 
that among the troops 4n the English metropolis, and the 
ratio of deaths to admissions from this disease in Sydney, 
it as four to si when compared wtth that in London; so 
that the intensity of phthisis in those attacked in Sydney, 
among the military, j<i only two third of that in the English 
metropolis, and the number of those attacked, in this coun¬ 
try, being only one half, makes the total number of deaths 
from consumption among the troops on this station, only 
one-third of that among the Foot Guards, in London; 
but this unfortunately does not appear to hold good among 
the civil population, to an qflual extent in both places, 
where, no doubt, some airive in the colony with tuoer- 
cular deposition already in the lungs. The sparseness of 
, Phthisical cases here must not however be attributed wholly 
to-climate. The spmptoms, duration, and morbid appear- 


vanced as to the grand or primary cause of tubercular de- i ances after death, in phthisis, do not differ materially from 
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those seen in England, only in so far as has already been 
mentioned, except that among all the fatal cases that have 
occurred in Sydney among the troops, for nine years past, 
no tubercular deposition has been found in any one of the 
internal organs except the lungs. Many cases seen here 
which are always looked upon in England as beyond the 
leach of recovery, terminate favourably; these generally 
commence towards the end of summer, or In the beginning 
of winter, when the patient, from the frequent climAtlc 
changes, is subject to repeat* 1 attacks of acute catarrh, 
and eynanche tonsillaris. The soldier has been seen 
with extensive tubercular deposition, large vomic® In 
the lung, and great emaciation, to gain flesh ; the 
dulness on percussion c ugh, and expectoration gradually 
diminish, and ultimately to recover, without an abnormal 
symptom remaining, except, perhaps, a weak vesicular 
murmur-such cases are not unfrequently met with in 
civil life. 

From what I have observed in connection with Phthisis 
in this country, l am very much inclined to be ieve that 
the truthfulness of Dr. Ramage's theory, mechanical as 
it appears to be, is not a little strengthened by the facts 
that have come before me. In consequence of the pre¬ 
valence of dust, and the rapid metcarologleal changes 
we have often alluded to, the bronchial membrane is very 
often in a state of intumescence and subacute Inflamation, 
and the tonsils are subject to inflamatory attacks, and 
consequent enlargement? in the cases of recovery I have 
spoken of, there has always been an association of acute 
catarrh ; but I have never remarked permanent enlarge- 
ment.of the tonsils, 

Whether this state of the bronchial mucous membrane 
was instrumental in effecting a cure, by preventing free 
“expiration,** as Dr. Ramage believes ? or whether, from 
the bronchial apparatus being supplied by a distinct sys¬ 
tem of blood vessels, this inflamatory condition of the 
mucous membrane, with increased secretion, acted in 
any way as a counter-irritant, I have never been able to 
determine. 1 have had no opportunity of trying the 
•* inhaler," as most of the cases were associated with 
hoemoptyses or some other circumstance that contra-in¬ 
dicated its adoption. 

The entire absence of any tubercular deposition in the 
abdominal organs would, perhaps, strengthen the opinion 
entertained by many high authorities in England, that 
tubercules are never found in the abdominal organs except 
in connection with a similar deposit in the lung. I have, 
nevertheless, seen a case in England where there has 
been tubercular deposition in the abdomen without the 
trace of a similar deposit in the lung. 

I have dwelt somewhat largely on the tubercular dis 
eases, as it will save repetition in the statistical report. 

From these considerations, then, the conclusion that is 
forced upon us is that in New South Wales there has 
been, especially as regards soldiers, a powerful element at 
work, climatic or other, that has battled in no mean way 
with the deposition of tubercle. 

[Mr. Divorfcy has forwarded a large number of statis¬ 
tical tables containing returns from the ti oops stationed 
in this colony, and comparisons instituted with the re¬ 
turns of the health of the troops in England. These 
returns are very minute and elaborate, but they would 
occupy so much of our space, that we are compelled to 
omit them. We subjoin the conclusions at which he 

arrives 1 , ,. 

It will be seen, from this paper, that this country is 
pregnant with interest and importance; that, if our notions 
of geological formation bo true as they are natural, 
New South Wales has been undisturbed through the 
most momentous epochs in the history of our globe, 
viz., the creation, the fall, and the redemption of man ; 
that consequent on the revulsion of some of the better 
parts of man's nature, through the moral disturbance 
in tho “ Gold Discovery,” the Australian mind has 
taken on a morbid development, as seen in the thoughts 
and actions of living men; that this irruption in Aus¬ 
tralia has, in many cases, snapped across the ticbeams 
that have for ages held together the noble superstruc¬ 
ture of our soldiery ; that the direct exposure to its in¬ 
fluence of those, on whom devolves the duty and the 


honour of upholding the dignity of their fatherland, is 
much for man whoso “ brain is not encased m steel; 
that as the mariner reefs his sail in a troubled sea, the 
Almighty has lessened tho vital power in man, -that he 
mav letter weather a storm, in which, as has been seen, 
many are wrecked who encounter it; that Isew South 
Wales is by no means the “flowery land,” where sick¬ 
ness and death are seldom known; that although the 
erosion is slow it is steady, and although the mucous 
surfaces hear the brunt from first to last, if not counter¬ 
acted bv all the more favourable combination of cir¬ 
cumstances by man v years sooner than that of \> estem 
Europe, the Australian climate will in the long run 
wear out the human constitution. . 

Although there is little or nothing m connection with 
tho mortality of the troops to indicate that the health 
of the soldier is materially impaired by a comparatively 
short residence in the Australian climate, tor in winter 
be generally lays in a stock of health suihcient in great 
nart to earn- him through the following summer, and 
when he arrives in the bracing climate of England, a 
more vigorous artion is sot up in the constitution, and 
tho original tone of the system muy be readily estab¬ 
lished f yet the people of England ought to have had 
their eves sufficiently opened to see the effect of the 
Australian climate on the European constitution, by the 
desolation that repeatedly followed the transfer of a 
corns from an Australian to an Indian station. 

It is but reasonable to suppose that, under 1 rovi- 
dcnce, a higher tone of system will in the course of 
ages he induced from the adaptation of the constitution 
to the nature of tho climate; but, as far ns can vet be 
indeed from what is seen of the first and second genera¬ 
tions, this pliysiologicaal change will be slow in its 
progress. Alien it is considered, then, that for geneia- 
rtons to come Australia is no doubt destined to be the 
home of countless numbers of those born and reared in 
tho more invigorating climes of Western Europe and 
that in the absence of every form of Epidemic, the mor¬ 
tality in Sydney is greater than in any of the large 
towns of England, with all their poverty and misery ; 
and that, notwithstanding all its advantages, fever is as 
readily set up, and is of as great intensity « Sydney 

as in the overcrowded cities m the United Kingdom 

and when it is contemplated what desolation might fol¬ 
low- the introduction of such epidemics as variola 
tvphus, or asiatic cholera, there is surely enough to 
convince men that it will be a wise Government who, 
ridding itsolf of the delusion that there is any superi¬ 
ority or even equality in the Australian climate,when 
eonipared with that of Western Europe, proceeds with 
its sanitary arrangement, with the conviction, ihatthis 

is by no means a climate that will hear being tnfled 
•with. 

It has been said that “internal sanitary arrangement, 
and not quarantine law, arc the safeguard of nations ; 
but it is clear that, in this case, the sanitarian when ho 
goes to work, must ever have the o»Wr <JefenM* well 
manned, seeing that we.are so iU equipped in the citadel 
to fight the ceaseless battle of disease ; for it has been 
seen that in the endeavour to discover many of the • 
complex workings of disease, all tlm powers of the 
micrescope, and file analysis of chemistry sink exhaus¬ 
ted. We must not then depend upon a higher tone of 
system for a conservative against disease, for if this takes 
place at all, it will only be by slow depnv ^ 
sanitary arrangements must therefore, at least, keep 
race with file crowing wants of the population. _ 

It must not be supposed from this, that the phjscian 
is to trust to the sanitarian; he must be up and doing, 
for much has yet to be accomplished,.seeing-the.field 
of medical science, is, as yet, almost unbroken. It 
may be that the honour of solving many of the recon¬ 
dite problems in physiol.ogy and pathologyrts 
for the Australian student of medicine ; tor, although 
it has parted with some of the feelings, the A 
tralian mind has lost none of the intelligence of the^Enro- 
pem, and it is not unlikely, therefore, that gold with 
all its facinations will fail, in time, to satisfy it, and 
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will then devote its energies to more intellectual pur¬ 
suits. The studeut of medicine by finding Ins way 
through the intricacies of the tissues, and revealing the 
dark doings of disease amidst the complexity of our 
frame, may gain triumphs greater than that of the 
Geometer of Syracuse, which gave utterance to tha 
memorable Eureka; or, that of the analysts of wes¬ 
tern Europe, when simultaneously they nlunged on the 
wings of mathematical science, into the illimitable 
void, and laid their hand upon the disturbing planet 
in its wild career through space. While, however, I 
hold out these encouragements, T must not hide all the 
difficulties he will have to contend "with, which, for 
reasons hinted at, the Australian mind may find harder 
to surmount. I need scarcely allude to the bearing 
that the writings of many of the continental men of 
science have upon revealed religion, and those, too, 
with which the student of medicine is most immediately 
concerned $ for barely will he be able to lay his hand 
upon the writings of any of the continental Physiolo¬ 
gists that will not lead him astray. In their regenera¬ 
tion of Philosophy they have sought to eliminate 
God, not only from among thu phenomena of matter, 
but also from among the phenomena of life; and by 
making the science of Ethics Physiological and not 
Divine, they have left for themselves no other than the 
withering conclusion, that Theology and Metaphisics 
are things doomed to pass away,* loath, however, 
would we be to suffer our “ hereafter,” to be taken from 
us by these, the perverted inferences of fallen man; 
for we have the innate conviction of an Immortal Prin¬ 
cipal within us—a consciousness of a future responsi¬ 
bility for our thoughts and actions, and we have men of 
the highest intelligence and scientific attainments all 
agreed, that in the whole range of the sciences, from 
mathemathics to biology there is absolutely nothing 
sufficient to warrant us in setting at nought the truth of 
Revealed Religion; and the history of man has proved 
that with his present organisation he cannot live without 
a God ; for surely no one would revere the memory of 
the impious, though benighted heathen, that he 
burned the statue of his household god. It may be 
that some truths held sacred by good men, are by the 
revelations of science destined to be received in differ¬ 
ent acceptations; but the student of medicine will do 
well to commence and prosecute his labours with this 
much ever in his thoughts, that all man’s knowledge 
should tend not to sap’ tho foundation of Immortal 
Hope, but to the Glory of God, and Honour of His Son. 
He can look with satisfaction and encouragement to the 
many examples of piety and benevolence in the lives of 
the most distinguished men in the medical profession ; 
for, although our forefathers combated the symptoms of 
disease with ruder implements of warfare, we have 
still to draw upon them for all our medical Ethics. 
The life of the “ Good Eoerhaave ” is an example for 
the physician of the-present time to follow, and the 
simple inscription, written on the tablet erected to the 
memory of the Father of Modern Chirargy, ought to 
be a lesson of humility to the surgeon of modern 
times, clothed in all his pride and enlightenment. 

The advent of my departure for Europe must neces¬ 
sarily terminate any further observations; but I feel 
assured that the health of the people will always en¬ 
gage the attention of the Government of this country ; 
as also that further investigations on this subject will 
fall into abler hands than mine. If in future it should 
come to my knowledge that any decided .amelioration 
has taken place, either in a sanitary or social point of 
view, and it should appear that I have in any way laid 
too much stress on the deteriorating effects of this cli¬ 
mate, nothing will give me greater pleasure than to be 
able to revoke any opinion that I may have wrongly, 
though conscientiously, expressed. 

I have dwelt on this subject longer than was iny first 
intention, but I have done so from a conviction that 
danger to the people may arise from over-confidence in 
the merits of an Australian climate. 

If I hare departed somewhat from the topics more 


immediately connected with health, I trust I have not 
departed from truth, as my only object has been to 
invest the subject with some little amount of that in¬ 
terest and importance which the health of people ought 
at all times to claim. 

I am not aware of having drawn inferences that will 
materially, if in any degree, militate against the re¬ 
corded opinions of the various medical officers that from 
time to time have been in charge of the troops in New 
South Wales. I have found it, however, necessary to 
differ, in some measure, from the opinion entertained 
regarding phthises by my “zealous and talented” pre¬ 
decessor, Mr. Marshall, now Surgeon of the 65th Foot, 
in the diseases of the stomach and bowels, especially 
those tabulated under the ill defined name of diarrhoea. 
I have adhered to the classification of Dr. Heffeman, 
whoso precision in diaynosis and success in treatment 
is generally admitted. My best thanks are due to 
Major James, the officer in charge of the military 
prison, for his readiness in supplying me with every in¬ 
formation connected with it, also to Mr. Rolleston, 
Registrar-General, for his kindness in allowing me the 
use'' of statistical tables, and supplying me with other 
information. 


RAILWAYS OF THE UNITED 
STATES. 


By Captain- Douglas Galtoh, K. E. 


From a recent English scientific journal 
we extract the following valuable descrip¬ 
tion of the Railways in use in the United 
States. It is compiled by Captain Douglas 
Galton, of tlio Royal Engineers, who was 
sent out especially by the English Govern¬ 
ment to report on this subject. The infor¬ 
mation contained is especially important, 
in this colony, as we have uow become 
convinced that the costly mode of construc¬ 
tion adopted in England is quite out of the 
question here. We are sure that many 
practical hints may be gleaned by the 
managers of colonial railroads from the 
perusal of the following paper. 


Construction of Road. 

ran character of American railways, so different in its 
irominent features from that of railways m England, 
s tho result of the want which they have been called 
ipon to supply. A means of communication was re- 
luired which could he laid cheaply and rapidly through 
brests and uncultivated districts, where high speed was 
>f far less consequence than certainty of commumca- 
ion. A railway was the instrument best adapted to 
Itipplv this want, and it would afford a hotter means of 
:oin in unication, at a less cost of maintenance, than an 
irdinary road. 

As the first cost of a railway was a more important 
onsideration than tho after expense of working the line 
rken made, sharp curves and steep gradients were un- 
esitatingly adopted, and the railways wore opened with 
minimum of accommodation. The Baltimore and 
)hio Railway affords a striking illustration of a line 
pened with steep gradients, which have since been un¬ 
loved. In order to avoid for a time an expensive tun- 
el, which has since been constructed, tho line; was. 
arried by a series of 'zig-zags, ascending over a lull by 
gradient of 1 in 18 at its steepest part. Each zig-zag 

srminated in a short level space, so that tho train was 

un up one zig-zag on to this level space, and then 
acked up the next zig-zag, and so on. 1 he load which 

onld ascend in this case was of course very small. 
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There are curves on this railway of 360 feet radius,and 
curves of 400 feet radius are common; the railway fol¬ 
lows the sinuosities of the valleys in its passage across 
the Alleghany Mountains: it is also carried through 
the streets at Baltimore down to the wharves, and passes 
round right angles. In these streets the traction is hy 
horse-power. 

The embankments and cuttings of a railway, at its 
opening are general] v completed ; the bridges are ordi 
narilv of timber, which, not being always well seasoned, 
is often a causo of considerable expense. The designs 
of many of the bridges for largo spans, and also of the 
roofs of stations in which timber alone, or timber in 
connection with iron is used, exhibit great engineering 
skill, and are very instructive. The railway bridge of 
largest span is the suspension hridge over the Niagara 
river, connecting the 1 nited States with Canada. The 
span of the hridge is 800 feet; and tho level of the rails 
is 250 feet above the water. The particulars of tilts 
bridge have been already published in England, 
On many railways, iron and stone are being adopted to 
replace timber structures which have decayed. 

The ballasting is generally very deficient at first. On 
the prairie lines it is impossible to procure ballast ex¬ 
cept from very considerable distances. In constructing 
these lines a ditch is dug ou each side of the road, and 
the soil hanked up so as to cover the centre of the sleep¬ 
ers, hut sloped oil' on each side, leaving the ends of the 
sleepers exposed, in order to allowrain todrainofl rapidly 

The elasticity of the soil makes these roads far from 
disagreeable tn travel over when dry ; but in wet wea¬ 
ther and frost tho absence of ballast is a source of great 
inconvenience and danger. This may ho remedied, to 
some extent, by placing a good drain under the centre, 
as well as at’the sides of the roads; hut nothing can 
compensate for the absence of ballast, which, in a set ere 
climate like that of America, should he of broken stone, 
not less than two feet in depth under the sleepers, with 
good drainage. It is sometimes customary to slope the 
top of the ballast on each side, so, as to cause the snow- 
melted on the surface to drain oil'. 

The gauge of American railways varies: the general 
gauge in the United States is 4 ft. SJ in.; the gauge of 
the Ohio railway is nominally 4 ft. 10 in., but it is^ in 
many cases in "practice made 4 ft- 81 in. The New 
York and Erie, and one or two lines in connection with 
it, have a 6-feet gauge. The gauge of Canadian rail¬ 
ways is 5 ft, 3 in. The break of gauge is of less con¬ 
sequence than in England, because there is not so 
much interchange of working stock between the several 
railway companies. 

The sleepers on American railways are usually ot 
oak, cedar, or hemlock spruce, of about 6 inches by 8 
inches scantling, and from 7 feet to 9 feot long. 

In conseqpcnce of iron being taxed to the amount of 
30 per cent., the American railway companies have been 
obliged to economise iron to the utmost. The rails are 
made as light as possible, the usual form being the con¬ 
tractors’ rail of from 50 to 65 lbs. weight. Many rail¬ 
way companies obtained rails from England, for which 
thev paid by mortgage bonds. The rails thus obtained 
have not, it is stated, generally proved durable. With 
regard to rails obtained from American iron works, the 
plan is frequently adopted of contracting that the rail 
shall last a specified time, the failure of any rail being 
made good, together with axpenses incurred in conse¬ 
quence. The "rails are spiked to sleepers, laid trans¬ 
versely, the joint heing generally secured by means ot 
a chair niaite of boiler-plate, with a lip cut out on each 
side and turned up; the lip is barely throe inches broad, 
and projects about 1J inch on each side of the joint. It 
is stated that the lip soon works up, and when ham¬ 
mered down is ant to break off; consequently the joints 
on a road of tins description soon become very bad ; 
and several plans have been tried to improve them. 

Several forms of compound rails, for avoiding joints, 
have been tried, but I was informed that they have in¬ 
variably failed. The ordinary fished joint had been 
' tried, but the necessity for economising iron, and of pre ■ 


serving a sufficient breadth of base, has so limited the 
depth, and modified the form of the rail, that it is not 
generally well adapted to this mode of fastening; and 
it was stated not to have proved successful. A modifi¬ 
cation of tho fished joint, in which a piece of iron about 
12 inches long is used on the inside of the rail, and a 
piece of oak 5 feet long on the outside, has been tried 
on the Baltimore and Ohio and other railways, and ap¬ 
peared to answer. 

The switches and points in use upon English railways 
are almost unknown in America, shifting rails or con¬ 
tractors’ points being universally used in lieu; and con- 
s-rqnently, if the points are set wrong, the vehicles 
which pass through them must leave the rails. The 
result of this is that the points are almost always kept 
locked, and a signal is invariably attached to them. 

On the Newlmven Kailway, in order tn render it im¬ 
possible for the switches ever to he set except for the 
main line, they are worked from inside a box, the lever 
of tho switches being connected .with the door of tho 
box, so as to shut it when they nre held open for the 
siding; thus the pointsman cannot get out of his box 
unless the points are set right for the main line. 

The signal arrangements at stations, and even at 
junctions, arc generally very imperfect. Level cross¬ 
ings are scarcely ever provided with gates or gate¬ 
keepers. except in sjierial cases near towns; but a large 
board is placed over the crossing with the words printed 
on it in large letters: ”Railroad crossing. Lookout 
for ‘the core when the engine bell rings." On tho 
'Philadelphia and Reading Railway, a blue coloured 
light is shown at all IevcL crossings at night. It is the 
invariable duty of the engine-driver to ring a large bell, 
plated on his engine, whenever ho approaches a level 
crossing or passes along a street. 

Cattle-guards are constructed on each side of every 
level crossing, in order to prevent cattle and animals 
from straying on to the line. These are trenches_about 
4 feet deep and 4 ft. 6 in. broad, ent across the railway, 
the rails being supported by narrow balks laid across 
the opening. Laths, a few inches apart, are laid across 
the opening to enable persons to pass over. 

The railways are generally well fenced, except at 
stations or where the railway is carried along roads or 
streets, in which case no separation is made The main 
line of the Baltimore and Ohio Railway runs through 
the streets at Baltimore to the passenger station; the 
trains are drawn by locomotives, and a man on horse-, 
back rides along "in front of every train, blowing a 
trumpet, to warn people, to keep off the track. 

A very general practice prevails of distributing the, 
goods traffic, by means of rails laid along the streets to, 
wharves and "private establishments, along which the 
railway care are moved by horse power. At some sea-, 
port towns in this country, as, for instance, Aberdeen, 
Dundee, and Birkenhead," rails are carried on to the 
wharves, but not to the same extent as in America- 
The practice is, however, one which might be adopted 
in many places in this country with great advantage, 
and with saving of expense in unloading and reloading. 
The construction of the cars in America enables them 
to he moved round very shaqi curves. 

The stations are generally unfenced, and passenger 
stations are considered public’thoroughfares. The accom¬ 
modation is generally inadequate and very indifferent, 
there being a great want of waiting-rooms and other 
conveniences, as well as of means of obtaining inform¬ 
ation. At some stations, however, where the passenger 
traffic is large, the booking-office has a second opening 
into the ladies’waiting-room, so that ladies travelling 
alone can obtain tickets without crowd or difficulty. 
This arrangement is one which might be adopted with 
great advantage in this country. 

Construction of Rolling Stock. 

The practice of constructing the railways in a hasty 
and imperfect manner has led to the adoption of a form 
of rolling stock, capable of adapting itself to the ine¬ 
qualities of the road; it is also constructed on-the prin-. 
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triple of diminishing the amount of useless weight 
carried in a train. This principle is, that the body of 
a car or waggon is carried by two four-wheeled trucks, 
one at each end. The hodv is attached to these trucks 
by means of a pintle in the centre, the weight resting 
on small rollors at each side. The main framing of 
the truck is supported on springs resting on tho axles, 
and the pintle and rollers are fixed to a cross-beam, 
which is attached by springs to the main framing ; so 
that between the body of the car and the axles are a 
double set of springs. India-rubber springs are in 
general use, but they often become bard; consequently 
sometimes steel springs are used, with great advantage* 
Any side movement which might result from the slight 
play allowed to the cross-beam is counteracted by springs 
placed between its ends and the framing. An iron 
hoop attached to the framing passes under the axle on 
each side so as to support the axle in case it should 
break. 

The bearings do not differ materially from those used 
in England. But the axle-box is formed so as to allow 
of oil being used as a lubricator, as it is well adapted to 
withstand heat and cold. The oil is contained in the 
lower part of the axle-box, cotton waste being pressed 
in to prevent it from shaking about, as well as to keep 
it in contact with the axle ; the front is screwed on, 
and, at the hack, a leather fits close round the axle, and 
jrevents the admission of dust. It is stated, that under 
avourable circumstances, this kind of box will run 
sometimes for a month -without requiring to be touched, 
but there is great difficulty in obtaining good oil. 

The wheels used on American railways are of cast- 
iron, with chilled tyres. The wheels are from 30 to 36 
inches in diameter, made without spokes. These wheels, 
when made by the best makers, will run from 60,000 
to 80,000 miles before the tyres are worn, and they are 
said not to bo liable to break ; they weigh rather more 
than 500 lb., and cost from £3 to £3 10s. each; they are 
not of course so true as turned wheels, but their first 
cost is less; they wear well, and during the time they 
last they require no expenditure for turning up ; any 
crack can bo more easily detected by sounding w ith a 
hammer, and when a wheel breaks it does not always 
do the mischief that is done bv a broken tvre. Chilled 
cast-iron tyres are used on some of the railways for the 
driving-wheels of engines; they are made 3 to 3£ inches 
thick, and G inches broad, and cylindrical; they are 
bored out to a true cone to fit the centre, which is’ also 
of cast-iron, turned to a similar cone, and secured in 
place by screws. These chilled castings are stated to 
be preferable to steel, or to wrought iron, on account of 
their being less liable to fracture in frost. The iron of 
which they are made is of a very superior quality, aud 
great practical skill is necessary in the operation. ^ It 
is stated that there are only three firms in the United 
States whose wheels are fully to be relied upon. 

No force is necessary in coupling the care, as the ends 
of the draw-bar or bumpers, abut against each other; 
a shackle is introduced through the opening behind, and 
two pins are passed through the eyes; about an inch 
play being all that is allowed. An iron shackle is 
generally used; hot on some railways the shackle is 
made of oak 18 inches long, 2 inches thick, 6 inches 
broad, -with holes for the pins inch 2 inch, at a 
central distance apart of 12 inches The block, as well 
as each hole, is hound with iron; hut the iron band 
round the block is divided on each side at tho centre, so 
that if a car leave tho rails the side wrench would break 
the shackle transversely. 

In coupling passenger cars the man stands on the 
platform at the end of the car; hut in freight cars, 
when there is no platform, the following self-acting con¬ 
trivance for dropping in the pin, is sometimes adopted 
to prevent injury to the man employed. When two cars 
are to be coupled, the pin in the bumper of one of tho 
cars is supported by means of a ball, and the shackle is 
fixed by its pin in the bumper of- the other car; when 
the cars are moved one against the other, the shackle in 
one bumper pushes back the - ball in the other, and al¬ 
lows the pin to drop into the hole. 


All I passenger cars, and almost all freight cars, are 
supplied with breaks, which are applied to all the 
wheels, worked from either end of tho car. The blocks 
of the breaks are lined with plates of cast-iron; and it 
is never intended that the wheels should be completely 
skidded. 

On the Philadelphia and Reading Railway there is 
an arrangement by which a sudden check in the speed 
of the engine applies breaks to the wheels of all the 
cars. 

Passenger and emigrant cars, covered freight cars, or 
low-sided and platform cars for timber and minerals, 
&c., are placed upon the trucks I have described. Upon 
some railways coal and ballast waggons are used, con¬ 
structed in the same manner as those upon English 
rail wavs. 

The bodies of the passenger cars aro from 30 to 45, 
and even GO, feet in lengthf This length render it ne¬ 
cessary that the sides should be supported by a truss, 
either in the framing or by iron trussing-rods below. 
On lines of 4 ft. 8£ in. guage the care are about 9 feet, 
and on the New York and Erie, 10 feet wide, aud from 
(j ft. to 7 ft. 6 in. high. There are two classes of pas¬ 
senger care, of which one is limited to the conveyance 
of emigrants, Tn the centre of each end of the cars is 
a door, conducting to a small platform, about 2 ft G in. 
wide, from which steps descend on either side to the 
ground. There is a railing to the platform, with an 
opening to allow passengers to pass from the platform 
of one car to that of another, and thus through the 
whole train. On many railways this free passage is 
not allowed to passengers, hut the foremost door of each 
car is locked, so that all passengers must enter at the 
rear door, and the conductor or servants of the train 
alone pass through with keys. 

(To be continued) 

CORRESPONDENCE. 

THE MARBLE AND LIMESTONE QUARRIES 
OF NEW SOUTH WALES. 

To the Editor of the Sydney Magazine of Science 
and Art . 

Sir,—In the second number of your Magazine, for 
the 15th of J illy ultimo, you have invited attention to 
the scarcity and expense of Lime in Sydney ; and the 
too general use of the produce of calcinated shells. 
As this is a subject which was, some rears ago, one of 
immediate importance to myself, I will request you to 
allow space in your columns for a few remarks in" refer¬ 
ence to your paper. 

You do not seem to be aware that, throughout the 
discovered parts of New South Wales, there nave been 
found extensive quarries of marble and limestone; equal 
in the quality of their yields to any that have yet been 
worked in other parts of the world. At this I am not 
surprised, seeingjfiat, in Sydney, the use of stone-lime, 
for building purposes, has been, since the year 1842, of 
a very limited character; and even at that date its in¬ 
troduction lasted but a brief time. A few words will 
explain this abandonment of its use. 

Upwards of a quarter of a century ago; the existence 
of valuable marble and limestone quarries in the inland 
counties of Argvle, Bathurst, and Murray was well 
known, both to the local government and the «ettlers in 
those locales; but whilst in building the houses of 
Goulburn aud Bathurst, mortar and plaster, composed 
of tho linae yields of these quarries, were exclusively 
used, their great distance from Sydney, and the prohi¬ 
bitory prices of laud carriage, precluded the idea of 
bringing this valuable commodity down to the metro¬ 
polis. 

In 1834, however, my lamented friend, the late Colonel 
Sir Thomas L. Mitchell, announced tho discovery of 
valuable marbles of various colours at Piper’s Creelc, a 
short distance from its confluence with the Maria River, 
about two days sail from Sydney. With the exception 
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of calcinating sufficient quantities, of three calcareous 
treasures for liuildine operations in their immediate 
vicinity, little or nothing was done with regard to the 
transmission of the Lime yields to Sydney, until the 
vear 1842 ; when many large public and private build¬ 
ings being contemplated here, I was induced to enter 
into a contract of a comprehensive character for work¬ 
ing the quarries at Piper's Creek, and transmitting the 
stone, alter the process of calcination, to Sydney. Its 
reception here, by all the leading architects and con¬ 
tractors, was such as, in a very short time, to cause the 
demand to far exceed the suppl y- Colonel Harney, who 
was then at the head of the Koval Engineer Department, 
and who was directing the operations of several import¬ 
ant public buildings, would allow the use of no other 
lime than the produce of marble or limestone, -the 
mortar and plaster for the new Military- Barracks, at 
Paddington, were entirely made from the stone-lime 
supplied bv mvself from Piper's C'reek; the contractors, 
Messrs, Brodi’e and Craig, haying deemed this new 
branch of enterprise to be inviting enough to induce 
them to build a schooner, the Comet, of the dimensions, 
tonnage, and draft of water requisite for the navigation 
of a har-liarbour. The Svdney Synagogue, the Austra¬ 
lian Librarv, and other public'and private structures in 
various parts of the citv, built under the auspices of 
Mr. James Hume, Mr. John F. Hilly, and other archi¬ 
tects as well as contractors, were all supplied with this 
lime; and vet, notwithstanding the urgent demand tor 
it, and the’high cash price which it obtained, 1 was 
compelled to abandon the enterprise; the reason tor 
which is explained in a few words. 

At Piper’s Creek, the marble and limestone were cal¬ 
cinated in the usual manner, but not sluked; the latter 
process being reserved for Sydney. To avoid the dan¬ 
ger of combustion during the river and const-line trans¬ 
mission, the “ roach lime,” as it is popularly called, was 
packed in hogsheads anil casks, and so forwarded, tirst 
bv drays from the quarries to the boat harbour at the 
creek, thence by punt down the M ana and Hastings 
rivers, and thou by coasting, sailing, and steam vessels 
to Darling havbour. The cost of these hogsheads and 
casks (rendered very high by reason of the unexpected 
demand for them, the necessity for their constant coop¬ 
erate, the loss sustained by' so many' non-returns ot 
them from the contractors, the carelessness of labourers, 
and the usual rates of freight being increased, on the 
ground that lime was a hatardous cargo,) were cogent 
reasons for my abandoning a design which, although 
seemingly shewing a high profit, in so far as the price 

obtained in Sydney went, as. compared with the cost ot 

labour at the quarries and kilns, left little or no margin 
when the drawbacks I have named were calculated, and 
hence the abandonment, on my part, of the undertaking. 

The quarries were, however, worked for some short 
time bv othur parties; but the “ cask difficulty was 
not overcome, and lime-burning operations have long 
since ceased at Piper's Creek. , . 

Latterly, however, extensive quarnes have been 
worked by Messrs. Donaldson, on the hanks of the 
Manning river, about 16 hours sail from Sydney, and 


as, from the immediate proximity of the quarries to the 
shipping wharf, the cost of dray and punt traffic is 
avoided ; and as the roach-lime is slaked on the spot, 
and transmitted to Darling harbour in bags, the diUir 
cultv as to the casks is overcome. 

Tie present vield of the Manning river lime-kilns is 
about 2,000 bushels per week ; and upon the comple¬ 
tion of laiger kilns, 6,000 bushels per week can be 
produced. 

I must, however, observe, that the Sydney contractors 
would prefer to receive the roach-lime unslaked. So, 
whether some plan for transmitting the stone (after its 
calcination) in iron tanks may not be profitably adopted, 
is a question deserving careful consideration. 

In conclusion, I may state, that ten years ago, Mr. 
Spence, in the construction of the church at Carcoar, 
used lime obtained from quarries at King’s Plains, a 
distance of about twelve miles from the township, but 
147 miles from Sydney; and so precluding the idea ot 
land carriage, until the extension of railways will place 
the valuable produce of our marble and other quarnes 
within the reach of the metropolis. 

Mr. Brodie is now using ^tone-lime for bouses 
which he is building at Camden, and obtained 
at an easy distance; and I may here mention, 
that the chimney-pieces at Government House (not by 
any means fair specimens) are all composed of marbles 
from our own quarries. Further, that Gypsum (called 
also Plaster of Paris, selenite, and alabaster), together 
with the compound, improperly termed Roman Cement, 
is to be produced in New South IV ales, of as not 

superior, quality to the products of tho capital of b ranee, 
or of the Eternal City. 

I am. Sir, 

Your obedient sen-ant, 

32, Hunter-street, RICHARD THOMPSON. 

August 12tli, 1857. 

ANALYSIS OF AUSTRALIAN AND 
NEW ZEALAND COALS. 

We Rave been favoured by Mr. J. S. 
Norrie, tbe analytical chemist, with the 
following valuable table, which exhibits 
the per centage composition of several 
varieties of Australian and New Zealand 
coals. This analysis was made in the 
latter part of the year 1854. Now that 
the question of steam communication with 
Australia has assumed such importance, 
the information therein contained will, we 
hope, he of service to the English com¬ 
panies, and that it will prove to them that 
our coal fields are not of the inferior 
quality they have been led to suppose. 


Locality or name of Coal, 


Specific 

Gravity. 


Burwood, Newcastle, No. 1. 

Brown’s, Morpeth, No. 2. 

Morpeth, No ; .. 

Newcastle, No. 4.•••••••. 

Newcastle Coal Company., No. 5 ...... 

Albert, Wollongong (cubical). No. 6.. 

Wanganui, New Zealand, No. ,. 

Mantapipi, Do. No. 8. 

Fakawana, Do- V s0 - ”. 


1,343 
1.320 
1 345 
1.200 
1.372 
1.35 
1.31 
1.26 
1.26 


Carburetted 
hydrogen in 
cubic inches. 


90.0 

98.0 

104.0 

79.0 

95.0 

63.0 

95.0 

100.0 

100.0 


Sulphur. 


2.428 

5.063 

2.993 

2.442 

2.580 

1.799 

2.373 

6.995 

0.924 


Ash. 


8.6 

6.8 

4.6 

6.6 

8.4 

9.32 

2.10 

5.10 

3.00 


Per centage 
of coke left 
bv each coal. 


63.7 

69.5 
60.2 

66.5 

68.7 

72.5 
46.3 

45.5 
54.0 


This last variety appears a very superior 

Sr* " d - 


^TriS; black, and shining, obsidian like containing the smallest 
The average amount of sulphur and ash, compared with the 
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Registrar General's Office, 

Sydney, 5th September, 1857. 

* HEALTH OF SYDNEY. 

The number of Deaths registered at the Central Office during the month of August is 
97, of which ST were under 5 years of age. 

The Deaths registered during the corresponding month in last year are 96. 

The number of Births registered during August, is 187, viz. : 82 males and 105 
females. 

SUMMARY OF DEATHS of both sexes Registered in Sydney, from \stto3\st 

August, 1857. 


to 

o 

H 


5 

22 

13 

31 

5 

5 


1 


2 


2 

10 

1 

97 


s 

Causes of DeatiI. 

Under 1 fear. 

1 and under 2. 

SO 

— 

o 

~3 

a 

3 

n 

n 

.1 
O • 

■a 

3 

3 

S 

3 

d 

~0 

4 and under 5. 

lotai under 5 
years. 

d 

O 

33 

3 

3 

1 

| 10 and under 15. | 

o 

■M 

z 

a 

3 

33 

3 

a 

— 

£ 

u 

3 

33 

5 

o 

cc 

i-. 

o 

33 

3 

3 

33 

§ 

tN 

1 30 and under 35. 1 

| 35 and under 40. 1 

| 40 and under 45. 1 

45 and under 50. 1 

50 and under 55. 1 

55 and under 60. 1 

iO 

13 

s 

33 

3 

3 

33 

§ 

65 and under 70. 

it 

A 

a> 

33 

3 

33 

= 

a 

® 

® 

30 

o 

3 

3 

33 

3 

ci 

>6 

00 

— 

o 

33 

3 

33 

c 

rt 

® 

CO 

35 and under 90. 

90 and under 95. 

® 

i— i 

3 

33 

3 

3 

3? 

3 

M3 

? 

Zymotic Diseases. 
Endemic, Epidemic, & Con- 
tasrious. 

4 





4 







1 














Sporadic Diseases. 

Of Uncertain Seat .—Dropsy 
and other Diseases of Vari- 
able Seat..... 

8 

9 

2 




10 

10 




1 

1 

a 


3 

2 

2 

1 


1 



• 






Of Nervous System.c. Dis¬ 
eases of the Brain, &c. ... 

1 







3 

i 

2 













Of Respiratory System. — 
Diseases of the Luntrs, &c 

£ 


2 



7 





i 

5 

4 

i 


3 

1 

1 

1 

1 

i 






Of Circulatory System. — 
Diseases of the Heart anc 
Blood vessels.. 

] 





1 

3 








1 

i 

i 








Of Digestive Organs. Dis¬ 
eases of the Stomach, 
Liver, &c. 

2 

1 









1 


i 











Of Urinary Organs. —Dis¬ 
eases of the Kidneys, &c... 

























Of Generative Organs . 












1 















Of Locomotive Organs. — 
Khenmatism, Diseases of 
the Bones, Joints, &c. 














i 


1 










Of Integumentary System. — 
Diseases of the Skin. 

























Old Age . 



















i 


1 






External Causes. Yiolencee, 
Privation, & intemperance. 


1 

1 



2 







5 


i 

i 



i 






Unspecified. . 
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Total from all Causes 
in the three Months. 

29 

5 

3 



37 
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5 

8 

15 

4 

5 

6 

3 
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3 
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CHRIS. R0LLEST0N, Registrar General 
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METEOROLOGICAL REPORT. 

Sydney, Month of August, 1857- 

From observations taken at 9 a.m. and 9 p»m, each day. 


X 

rt 

P 

l 

fcio 

3 

< 

Barometer, Reduced, 
etc. 

Temperature of Air. 

Moisture. 

a? 

G 

o 

o 

Cloud, 

Winds. 

4 

Remarks 

on 

Weather, etc. 

S 

ri S 

O G. 

‘c O 

a *2 

S 5 

S3 

Maximum. 

Minimum. 

Greatest 

Range. 

Dew point. 

Rain. 

Inches. 

| Mean extent. 1 

Form. 

Gene ral 

Direction 

1 

29-888 

48*2 

64-5 

38-6 

25-9 

42-2 

•00 

4 

0 

Cu. 

West 

Clear and fine 

2S 

30021 

46-5 

62-4 

348 

27-6 

423 

■00 

8 

5 

Cu.Cu.-St 

South 

Clouds collecting 

3 

30 320 

47-6 

58-6 

42-5 

161 

44-7 

•42 

8 

4 

Cu 

South 

Dark clouds 

4 

30-408 

44-5 

62-8 

342 

28G. 

433 

•00 

4 

o 

Ci-St. 

W Calm 

Lunar halo 

6 

30-400 

44-5 

65-9 

333 

32-6 

40-8 

■00 

2 

0 


WNW. Calm 

Very fine 

6 

30-492 


61 5 

333 

28-2 

439 

00 

6 

4 

Cu.-St. 

SSE. 



30478 

52-0 


453 


49 1 

•06 

7 

10 

Cu. 

South 

Gloomv clouds and 

8 

30-437 

51-2 

5S-8 

45-1 

13-7 

49-4 

03 

8 

10 

Cu. 

£>outh 

f drizzling rain 

9S 

30-399 

54-0 

631 

43-4 

19-7 

49-1 

.00 

6 

4 

Cu. 

CakVi VANE 

j 

10 

30-000 

52-1 

... 

41-3 


50-6 

•03 

8 

6 

CuC-'u-St.St 

XXl5\ 

Curious clouds 

11 

30-415 

52-8 

60-8 

423 

18-5 

434 

•00 

7 

4 

Cu. 

SoilllL? 

Fresh breezes 

12 

30-427 

49-0 

56 0 

42-5 

13-5 

45.6 

•09 

8 

4 

Ni. 

South 

Fine rainbow 

13 

30-253 

47-7 

01 0 

424 

18 6 

46-7 

*05 

8 

6 

Ni. 

South 

Mis tv rain 

14 

30 016 

506 

56*5 

43-1 

13-4 

40-4 

•17 

8 

6 

St. Cu. 

North 

Much clouds & scud 

15 

30 016 

49-3 

671 

390 

281 

4G-1 

*00 

7 

1 

Cu. Cu.-St. 

Calm 

Fine weather 

16S 

30-099 

47-2 

630 

393 

24-3 

41-1 

•00 

6 

0 


West 

1 Beautifully clear 

17 

30 092 

51-2 

050 

340 

31-0 

41*5 

■Oo 

0 

0 


NW 

j and tine 

18 

30-131 

52-4 

67-7 

42-4 

253 

4G-2 

•11 

8 

6 

Ni. 

A r ariable 

Thunder cloud 

19 

30 270 

54*2 

59-5 

44-2 

15-3 

47-9 

*00 

8 

7 

Cu. 

S. SSE 

Dloudv 

20 

30-020 

58-6 

02-0 

47-9 

141 

53-8 

1-72 

8 

10 

Ni. 

ESE. EXE 

Stormv 

21 

29-750 

58-0 

58 8 

54-9 

39 

54-2 

1-57 

10 

10 

Ni. 

SE. S 

Gales *& heavy rains 

22 

29-933 

51-3 . 

620 

52-3 

9-7 

48-7 

*13 

8 

3 

Ni. Cu. St. 

South 

Floods in the country 

23S 

29-903 

52-8 

01-3 

416 

19-7 

501 

.18 

8 

10 

Cu. 

V ariable 

Gloomv 

24 

30-008 

495 

648 

40-3 

24-5 

45-3 

‘00 

7 

0 

Cu. 

SW. SE 

) , , 

25 

30 008 

54-9 

65-8 

36-3 

29-5 

47-2 

•00 

7 

0 


W. N 


26 

29.955 

53-7 

70-1 

38 9 

31-2 

44-2 

■00 

7 

9 

Ci.-St. 

W est 

Dark veil of cloud 

27 

30-100 

46-5 

596 

34-3 

25-3 

41-8 

•00 

7 

1 

Cu. 

West 

Heavv dew 

28 

30 082 

531 

66-5 

39-3 

272 

47-2 

‘00 

7 

8 

Ci-.St. 

SE 

Dark veil of cloud 

29 

30-113 

50-6 

650 

44-8 

20-2 

43-6 

‘00 

7 

1 


S. SE 


30S 

30-107 

55‘2 

63-5 

304 

271 

49-3 

•00 

7 

7 


S. E. 


31 

30-222 

551 

62-4 

48-3 

14-1 

51-7 

•00 

5 

9 

Cu. 

SE 

Confused clouds 


30167 

51-0 

62-6 

41-2 

21-6 

46-5 

4*56 

7 

4-7 


Means and 

sums. 


30-499 

59-0 

70-1 


36-8 

55-1 


10 

10 

. Highest ) of single readings 


29-693 

40-7 


33-3 

... 

38-7 j 


0 

°l 

. Lowest ] at 9 a,m. or 9 p.m. 


N,B.—The observations are not corrected for diurnal 
range. The principal instruments have been com¬ 
pared at Greenwich, and the read ing s are alL reduced 
accordingly, 

Pressure ,—The barometer is 11 feet above the sea-level. 
The greatest range of pressure is 806 inch The 
mean gaseous pressure of dry air is 29*850 inches. 
Temperature of Air ,—The mean of all self-registered 
maxima and minima is 51*9 degrees. The adopted 
mean temperature of the month from all observations is 
therefore (the mean of) 51*04-51*9, or 51*45 degrees 
Fahrenheit. The adopted mean of the month for the last 
two years is 51.45 degrees. 

Moisture .—The dew-point is calculated from readings of 
Ne w retti’sand Zambra’s dry and wet bulb thermome¬ 
ters, by the use of Glaishcr’s tables. 2nd Edn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m., is 48*8 degrees. The mean clastic force of 
vapour is 0 317 inches. The average proportional 
humidity of the air is denoted by 85, perfectly dry 
air being taken as 0, and saturated damp air as 100. 
Rain .—More or less rain fell on 12 days during the 
month. The total depth being 4*56 inches. During 
the same month of 1855 and 1856, the total depths 
of rain were respectively *62 and *65 inch. 

The rain is collected at* one foot above the ground, 
and measured at 9 p.m. 


Cloud .—The extent of cloud is expressed by the tenths of 
the whole sky covered by it. 

The forms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred during 
the moutfi being added in figures. 

Cu. Cumulus 16 Ci-Cu. Cirro-cumulus. ... 0 

Ci. Cirrus.1 Ci.-St. Cirro-stratus ...... 3 

St. Stratus.2 Ca-St. Cumulo-stratus ... 4 

Ni. Nimbus,...G. 

TFind-t.—The winds may be thus summed up. 


N W 

i 

day 

SSE 

11 day 

WNW 

i 


S E 

31 „ 

West 

5 

n 

ESE 

1 




East 

1 - 

S W 

1 

»♦ 

—■— 


South 

10 


ENE 

i ,! 




N N E 

11 .. 

Calm 

21 


North 

11 - 

Variable 

2 





The irregular or non-periodic character of the Austra¬ 
lian climate, could not he more strikingly shown than by 
comparing the mean results of this month, as regards 
moisture, rain, and clouds, with those of the same month 
of 1855 and 1856, as given in the table, page 45. 

. W..9, JEVONS. 

Double Bay, near Sydney, N.S.W. 
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THE EXPLORATION OF THE 
INTERIOR. 

It is a strange sensation to an European, 
and still more to an Englishman, to land 
on a continent, a large portion of which is 
utterly unexplored. Descended from a 
race which has penetrated the eternal ice 
of the Arctic and Antarctic zones, and has 
not been baffled by the torrid deserts of 
Africa and of Asia, or the pestiferous forests 
of central America, our fellow countrymen 
are apt to wonder that any corner of this 
huge island, which is accessible by sea on 
all sides, should have hitherto refused to 
yield its secrets tqfV.ye adventurous ex¬ 
plorer. We have-ooF wanted courageous, 
persevering, and scientific men, who have 
devoted themselves to the task.- The 
names of Leichardt, Sturt, Eyre, Mitchell, 
Cunningham, Kennedy, and Gregory, offer 
a sufficient guarantee that nothing that in¬ 
dividual effort could accomplish, even 
when aided by zealous and devoted assist¬ 
ants, has been left undone. Nevertheless, 
the same energy that despatched expedi¬ 
tion upon expedition to solve the mystery 
of the north-west passage, will, we are con¬ 
vinced, not rest satisfied until the interior 
of this vast territory has been thoroughly 
investigated. 

If we were to limit our view to this 
colony, the importance of such an enquiry 
would press with great force a.t the present 
time upon the inhabitants of New South 
Wales. We are threatened with the speedy 
removal of all that fine portion of our ter¬ 
ritory to the north of the 30th degree of 
latitude, which is to be formed into a sepa¬ 
rate dependency. It is in this direction 
chiefly that the recent extension of our 
squattages has taken place. Miles of 
country to the North of Port Curtis are 
already taken up, all of which will go to 
swell the district of Moreton Bay. The 
district to the other side of the Blue Moun¬ 
tain is all that remains to us. Like 
the American emigrants, our sheep far¬ 
mers and enterprising settlers will ere long 
be obliged to push out into the “ far west.” 

It is precisely of this portion of the conti¬ 
nent that we are ignorant, and the question 
arises, what means would be most likely to 
be successful in the exploration of it ? * 

We are not among those who believe that 
the interior is an arid stony desert. Al¬ 
though the great discovery which Mr. 
Goyder fancied he had made in South 
No. 5. 


Australia, of a vast fresh water lake, has 
recently been proved by Captain Freeling 
to be only the surface water aftef a period 
of heavy rains, we strongly incline to the 
belief that a large internal lake will be 
discovered. On no other hypothesis can 
M'e account for the scanty river drainage of 
such a vast continent. It is certain that 
in his journey Mr. Goyder crossed many 
considerable creeks running strongly north¬ 
ward. We have also just received intel¬ 
ligence from the same colony of the disco¬ 
very, by Mr. Stephen Hack, of a richly 
grassed district, with abundant water, to 
the east of the great Australian Bight. In 
his passage from Streaky Bay to Port Au¬ 
gusta, he crossed over this district, which 
will soon be covered with flocks and herds, 
for the squatters in South Australia are 
quite ready to occupy good land, however 
far advanced it may be in the unsettled 
districts. On the report of Mr. Goyder’s 
discoveries, 4,300,000 acres were immedi¬ 
ately applied for, and would doubtless 
have been taken up, had not the fallacy of 
his fresh water lake been discovered. In 
the same colony, it has now been disco¬ 
vered that a sea mouth, practicable to 
steamers of light draft, exists at the em¬ 
bouchure of the river Murray. This must 
have a powerful effect in opening up the 
country lining the banks of that noble 
stream. Within the last few weeks, the 
Murrumbidgee has been navigated by a 
small steamer, and efforts are making to 
clear the stream of the fallen timber, that 
renders this mode of navigation so tedious. 

To the northward, the mysterious inte¬ 
rior proves capable of access by means of 
the river Fitzroy, which is stated during 
this year to have been navigable to a dis¬ 
tance of 300 miles from the "coast. Here 
is an opportunity for Captain Caddcll to 
add to his w r ell-eamed laurels, and to place 
his name high on the roll of Australian 
discoverers. 

The scanty results that have been ob¬ 
tained by the various land expeditions, 
and the hardships and dangers by which 
they have been accompanied, would almost 
induce us to rely for the future on river 
explorations. But this, of course, would 
leave vast tracts untouched. Efforts must 
be made to organise some plan of opera¬ 
tion that shall obviate the difficulties that 
have been experienced. The following 
has been suggested, and appears to us ex¬ 
tremely feasible. Let four or five small 
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parties, fully equipped, and well provisi- 
oned, start from the western boundary of 
civilization, and proceed due west, at in¬ 
tervals of one week, each following in the 
footsteps of the other. The first would 
go straight forward, would each night 
mark their resting place, and would hide 
there, in some previously concerted con¬ 
cealment, a bottle containing a record of 
their course, and the state of the party, pro¬ 
visions, &c., and such observations as to 
water, as would be useful to their succes¬ 
sors. The next party, although following 
the same direct route, should direct 
their particular attention to the country 
lying to the northward of it. They also 
should leave information to their succes¬ 
sors, who in turn would explore the country 
to the southward. These would be ready, 
in case of emergency, either to assist the 
foregoing parties, or to fall back, as they 
might be advised by the records, leaving 
depots of provisions for the pioneers should 
they wish to retreat. By this plan, the 
foremost men would always know that they 
were within seven days at least of help, 
and the rear would widen and expand the 
information which they had obtained. Of 
course this would be a very expensive 
method of exploring, but when human life 
is in danger, expense should be the last 
thing considered. 

We have observed in the local journals, 
and in a prospectus printed in London, a 
proposal for exploring the interior by 
means of balloons, under the direction of 
Mr. Charles Green and a Mr. J. J. O. Tay¬ 
lor, C. E. The idea is not a new one to 
us. Some years ago, we made the sug¬ 
gestion in one of the Sydney journals, and 
had the honour of explaining our plans in 
detail to Sir Thomas Mitchell, than whom 
no one was more competent to express an 
opinion on their feasibility. We are proud 
to say that this distinguished traveller and 
highly ingenious man considered them 
practicable, and informed us that, when in 
London some years before, he himself had 
consulted Mr. Green, the teronaut, on the 
subject. At some early day we shall re- 
eur to this method of exploration. We 
may, however, seize the opportunity of 
the mention of the late Sir Thomas Mit¬ 
chell’s name in connection with the explo¬ 
ration of this country, to urge the claims 
of his widow, who, we hear, is very inade¬ 
quately provided for, to a pension. No¬ 
thing would tend more effectually to foster 


the spirit of enterprise, in the breasts of 
brave men, than the knowledge that, even 
if their lives were sacrificed, a grateful 
country would protect and comfort those 
dependent upon them. 


THE EXHIBITION OF THE 
AUSTRALIAN HORTICULTURAL 
AND AGRICULTURAL SOCIETY. 

Ox Thursday, October 1st, the Spring 
Exhibition of this Society was displayed 
in the Botanic Gardens. The weather was 
beautiful, the gardens were in perfect 
I order, there was an unusual attraction in 
j the presence of the fine band of the 77th 
Regiment, that had just arrived from 
England and the Crimea, and in conse¬ 
quence there was a very large and brilliant 
assemblage of visitors. We regret to have 
to express an opinion that it was in conse¬ 
quence of these extraneous attractions 
that the attendance was numerous, and 
the exhibition was pecuniarily successful. 
Trath, however, compels us to say, that 
both in the number of specimens exhi¬ 
bited, and in their variety, these was great 
cause for disappointment. 

In our last number will be found an ad¬ 
vertisement, extending over three pages, 
enumerating the various subjects for which 
prizes (liberal prizes, too) were offered. 

A glance at the list of the prizes award¬ 
ed, which we print In another page, will 
shew how little competition was excited. 
There was no specimen of cereal produce, 
and none of those valuable products of the 
farm, such as butter, cheese, bacon, ham, 
&c., for which the colony is so largely de¬ 
pendent on the mother country. 

In the department of agricultural im¬ 
plements, for which, with wise liberality*, 
Mr. Mort has offered a prize of a valuable 
silver cup, the only specimens shewn were 
manufactured by Messrs. Chapman, bro¬ 
thers, 5IS, George-street. They consisted 
of a one-horse plough for light soils, a 
scarifier and hoe, and a double-breasted 
plough. These implements shewed that 
colonial workmanship might eoupare fa¬ 
vourably with that of England, but there 
was not sufficient novelty in the construc¬ 
tion to entitle them to a prize. M e very 
much regretted that this department had 
not attracted more attention. 

Tliere was no specimen of sugar ex¬ 
tracted from the Sorghum Saccharatum. 
This would have been an interesting exhl- 
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bit. We are aware that it has been manu¬ 
factured in the colony. We hope to see 
some specimens on another occasion. 

But we will not enlarge on the ungrate¬ 
ful topic of our short comings, we would 
rather endeavour to trace the causes of the 
evident apathy that exists, and to suggest 
a stimulant. Just at this moment, when 
we are elated with the victory gained by 
our fellow colonists on the turf of Victoria, 
, the thought suggests itself, whether it would 
be possible or advantageous to invite two 
or three competent agriculturists or flori¬ 
culturists from the sister colony to assist 
as judges at our periodical exhibitions. 
Not that we woqjd throw the slightest 
doubt on the decisions of our own elected 
judges, but we have some hope that the 
desire to astonish our neighbours, and to 
maintain the honour of New South Wales, 
would urge all possible exhibitors to exert 
themselves to elevate their own colony in 
the eyes of the strangers. Perhaps then 
we should see an exhibition worthy of New 
South Wales. 


PHILOSOPHICAL SOCIETY OF NEW 
. SOUTH WALES. 

At the meeting of the Philosophical So¬ 
ciety of New South Wales, held Wednes¬ 
day, 16th September, the following paper 
was read by Frank IIaes, Esq. 

ON THE WAXED PAPER PROCESS OF 
PHOTOGRAPH Y. 

I purpose in this paper to give you, firstly, a rapid 
sketch ot the history of Photography, and then explain 
in detail a process which I think has not been received 
in this country with the favour it deserves. I allude to 
the Waxed Paper process. 

The earliest notice which seems to have been taken 
of the agency of light on chemicals was by the Alchy- ' 
mists, who observed that liorn silver blackened by expo¬ 
sure to light. Srheele, in, L777, noticed that some of 
the coloured rays of light produced a greater change 
than others on the salts of silver. Wedge wood, who 
did so much to improve tho English potteries, about the 
year 1802, tried to use salts of silver for copying solid 
objects, in which he succeeded to a certain extent; but 
not being able to remove the unchanged silver salt, the i 
pictures required to be kept in the dark, and never t 
shewn in white light Sir Humphry Davy also tried \ 
similar experiments, hut without, I believe, making any j 
improvements. The art at this period made no further p 
progress for twelve years, in consequence of the dilii- r 
culty before mentioned. In tho year 1814, M. Niepce, t 
of Chalons, directed his attention to the production of v 
pictures by light; after ten years labour, not aceompa- a 
nied by very great success, M. Ni6pcemetM Daguerre, ii 
and these two gentlemen commenced a series of mutual 
investigations. M. Niepce’s pictures were taken on t 
glass, or silvered copper-plates ; the substance used was t 
asphaltuin, and although a sufficient amount of sensi- i« 
tiveness was produced, to enable him to take the image C 
reflected in a camera, still a process requiring an expo- v 
sure of from six to eight hours left much to be desired ; o: 


the quickest picture M Nidpce succeeded in taking was 
in about three hours. M. Daguerre, at this period, con¬ 
tinued his investigations by himself, and a few years 
ave to the world that beautiful process which has since 
yen called bv his name, the Daguerreotype ; the prin- 
. tuple of which is; that a latent picture impressed on a 
1 plate having a surface of iodide of silver, can bo deve- 
; loped by the vapour of mercury. 

k Almost simultaneous with this discovery, was that of 
tho Datatype* since called after the discoverer, the Tal- 
t botype, which was discovered iu tho year 1831) by Mr. 
* H. Fox Talbot. This process was, ft om the flrst, a more 
rapid one than the Daguerreotype, and possessed tho 
’ great advantage of being able to produce many copies 
1 from one original. Sir John Herschel made public, 
) prior to Mr. Talbot’s announcement, several curious 
photographic experiments ; paper was always the me¬ 
dium used to receive the chvtmcals. The principal of 
t the processes discovered at this time by Herschel, Hunt, 
and others, are the Bichromate of Potash, the Cvano- 
‘ type, the Chrvsotype, the Ferro-tartrate of silver, the 
' Proto-nitrate of ineftury, and the Catalvsotype. Fur- 
[ ther investigations of Hemchel’s on the colouring juices 
, of flowers produced very wonderful results ; and he 
proved that all of these juices are more or less affected 
by the actinic rays of the sun. We also owe to this 
philosopher the suggestion of tho Hyposulphite of soda 
as a means of removing the unaffected iodide of silver, 
in any process where this forms the sensitrang surface. 
Mr. Talbot continued to make various improvements in 
the Talbotype process, for which he took out a patent in 
the year 1840, arriving gradually at increased sensibi¬ 
lity of surface, till in 1851, at the Royal Institution, in 
Albemarle street, London, lie publicly exliibited an 
instantaneous process. 

In the year 1848, XL Niepce de Saint Victor, nephew 
of M. Niepce, published the albumen on glass process, 
which possesses the great advantage of being kept sensi¬ 
tive for days, even weeks, and for fidelity of detail is, 

. perhaps, unequalled. 

About 1840, M. Le Gray produced a modification of 
the Talbotvpe on waxed paper; in 1S50 Mr. Archer in¬ 
troduced the greatest improvement which the art has 
received since the original discovery of Mr. Talbot—I 
allude to the Collodion process, which is, I am sure, 
more or less known to all present; the science has since 
that time made rapid strides, and it is difficult to place 
a limit upon its ultimate results. The invention of this 
present year is Photogalvanography, invented by Herr 
Pretsch, in which the picture is taken by Photography, 
and engraved by electricity. 

I extract from the Quarterly He view the following 
account of the process :—“A glass tablet is coated with 
gelatine, diluted till it forms a jelly, and containing 
bichromate of potash, nitrate of silver, and iodide of 
potassium. Upon this, when dry, is placed, face down¬ 
wards, a paper positive, through which the light being 
allowed to fall, leaves upon the gelatine a representation 
of the print. It is then soaked in water, and while the 
parts acted upon by the light are comparatively unaf¬ 
fected by the fluid, the remainder of the jelly swells, 
and rising above the general smface gives a picture in 
relief, resembling an ordinary engraving on wood. Of 
this intaglio a cast is now taken in gntta perelia, to 
which the electro process in copper being applied, a 
plate or matrix is produced, bearing on it an exact re¬ 
petition of the original positive picture. All that now- 
remains to he done is to repeat the electro process, and 
the result is a copper plate, in the necessary reliovo of 
which nature furnishes the materials, and science the 
artist, the inferior workman being only needed to roll 
it through the press.” 

The May number of the Photographic Journal con¬ 
tains a short account of the application of Photography 
to Lunacy, as an accessory in the cure of lunatics. It 
is found by Mr. Bnishfield, Superintendent of the 
County Lunatic Asylum, Chester, that patients are 
very much gratified at seeing their own portraits hung 
on the walls of tho wards, and lie mention* that in the 











100 


MAGAZINE OF SCIENCE ANI) ART. 


worst female ward, a portrait hung up for eighteen 
months had never been touched by any of the patients. 
I think this will he considered as a very important ap¬ 
plication of the art, because it seeins to me that a point 
is gained in the treatment of violent patients, by finding 
only one object which they will refrain from destroying,, 
which may result in the care of many who would 
otherwise have remained hopeless maniacs. 

I may here call vour attention to a few of the prac¬ 
tical uses of the art It is used by the Manchester 
print designers to aid them in producing new patterns 
for calicos. 

In Greenwich Observatory' all the magnetic instru¬ 
ments, including the vertical, horizontal, and declination 
magnets, and the barometer and wet and dry huib 
thermometers, register their own fluctuations with 
degree of accuracy not to be surpassed, on paper ren¬ 
dered sensitive to artificial light, which is afterwards 
developed; and positives, being taken from these, are 
distributed to the observatories in different parts of the 
world, which are thus put in possession of fac-simile 
observations, • 

Another very interesting application of the art is, as 
an assistant to the law, both criminally and civilly, 
criminally, in taking the portraits of thieves and other 
malfactors, which are exchanged between the various 
jails, so that a man whose identity there would other¬ 
wise have been considerable difficulty in establishing, 
is thus positively recognized, and the punishment of the 
criminal is rendered more certain ; civilly, in taking 
views of houses, &c., to be produced as witnesses, in 
place of drawings, in cases of disputed property. In 
stances of both of these uses of the art have come under 
my own notice. 

Having thus rapidly brought in view* before you the 
principal events in the history of Photography, I pro¬ 
ceed to show you the practical details of the waxed 
paper process, for which 1 claim the following advan¬ 
tages. An almost absolute freedom from failure, great 
portability, and, above all, the property of keeping the 
excited paper sensitive for a lengthened period. The 
paper to be used should be selected of a fine smooth 
grain; I prefer Canson’s negative paper to any other, 
as producing better half tones. I should strongly re¬ 
commend that amateurs save themselves all the trouble 
and annoyance incidental to waxing and iodizing the 
paper, as it is now an article of commerce, and can be 
procured of a superior quality to that which is home 
made (a specimen was here shewn) ; it will keep good j 
when iodized for several yearn ; it must never bo 
touched with the fingers, because when developed there 
would be visible a very correct but exceedingly annoy¬ 
ing photograph of every line, almost of every pore of 
the skin. 

The sensitizing bath is made of the following chy- 
micals, in these proportions distil led water, 6 oz., 
nitrate of silver, 210 grains, glacial acetic acid, 4 drams, 
alcohol, 6 drams. Animal charcoal most always be 
kept in the bottle. This bath must invariably he filtered 
before using; it will keep any length of time in the 
dark. ('This, by which these negatives were prepared, 
had been mixed eighteen months.) For sensitizing, flat 
dishes of Wedgwood ware, rather larger than the paper 
to be used, are required—I always use three. Now, it 
is essential that these he washed with the greatest care ; 

I use first hot, then cold, and lastly distilled water; 
the cloths must be linen, never washed with soap, and 
should one of them fall on the floor, reject it. I always 
finish oft' with a small piece of cotton wool ; never al¬ 
low the fingers to touch the inside of the bath. I am 
thus tedious in the minutia?, because I am convinced, 
from 14 years experience, that want of attention to 
these details, is the principal reason of the non-success 
of many amateurs. The filtered bath is then gently 
poured into the dish, so as to avoid the formation of air 
bubbles, and the paper, held between whalebone forceps, 
is floated carefully on the solution ; in laying it down, 
commence at the middle, to prevent air underneath it; 
as soon as it is floated, take it up, turn it over, and lay 


it down on the other side; then, by gently agitating the 
bath, and holding the paper down in the solution, the 
sensitizing proceeds equally over the whole sheet. The 
paper should bo turned every minute, until it assumes 
a beautiful straw color, it is'then thoroughly sensitized, 
when the thermometer ranges from 00 to 70 degrees of 
Farenheit—this is effected in about five minutes; it is 
then removed into a bath, containing clean water, which 
is the second of the three dishes; in this, the paper 
must be turned over constantly, for three minutes, when 
the soluble nitrate of silver which is in excess, will have 
been removed. If the^ paper is to bo kept a very long 
time before exposure, it is necessary to remove it into 
another bath pf water, and treat it as before. A sheet 
of stout blotting paper is laid out, the sensitive paper 
laid carefully down, and the superfluous moisture re¬ 
moved; the paper cau now be placed in the double 
frame, or preserved iu a fresh sheet of bibulous paj>er ; 
none of this paper should be used twice. The paper 
prepared after tins formula, will retain its sensitiveness, 
if the weather is not too warm, for three weeks; it is 
preserved much better if air is excluded—(a case made 
for this purpose was here exhibited and explained). 
The time of exposnre varies so much, that I can hardly 
attempt to give any rule; however, I may mention 
that the view of the Royal Exchange was taken with a 
31 inch lense, and a one inch stop, in a quarter of an 
hour, between 11 and 12 o’clock, on the 21tfi of Mav. 
These of the University, with a § inch stop, in half an 
hour—the exact time can only be arrived at by expe¬ 
rience; of course the amount of yellow ligbt in the 
atmosphere varies the time of exposure. I have found 
that I can work in this country in the winter much 
quicker, than at a corresponding period of the year in 
England. I think the intense heat of the summer 
would not be favourable for the production of good 
pictures. The camera is now so well known as not to 
require any explanation in this papor ; not so this roll¬ 
ing slide, an account of which, with drawings, I extract 
from the Journal of the Pliotograpliic Society, April 
21st, 185C:— ’ 

The object of the slide is to enable a person to carry 
out any number of sheets ef sensitive paper, and change 
them conveniently in the open light. The slide is 
fitted up until two rollers, a a ; and the sensitive sheets, 
b b, are gummed together, making one long hand, the 
ends of which are "u mined together to pieces of paper 
I always kept on the rollers; the sensitive sheets are 
wound off the left or reserve roller on the right or ex¬ 
posed roller, until all are exposed. The rollers are 
supported on springs a a, to render their motion equal; 
they are turned by the milled heads m m, and clamped 
when each fresh sheet is brought into position by the 
nuts aa* ; c is a board which is pressed forward 
by springs c> C|, so as to hold the sheet to be exposed, 
and keep it smooth against the sheet of glass d ; when 
the sheet has been exposed, the board is drawn back 
from tbe glass in older to release the exposed sheet, and 
allow it to be rolled on the exposed roller; the board 
is kept back whilst this is done, bv turning the square 
rod c* half round, so that the angles of tbe square will 
not pass back through the square opening until again 
turned opposite to it; e e are doors by opening which 
the operator can see through the yellow glass v y, to 
adjust the position of the sensitive papers when chang¬ 
ing them. The sheets need not be gummed together 
with any particular care, the pressure board insures 
their being kept flat and even whilst being exposed; 
alL that is necessary is, that the person joining them 
should have clean hands and lay tlie sheets to be con¬ 
nected on clean paper. It takes about an hour to fix 
3G sheets on the rollers; it takes less than a minute to 
change each sheet. I have taken a great many views 
with this'apparatus and can strongly recommend it. 

Supposing the sensitive paper to have been exposed, 
the next process is to develope the latent picture. On 
removing the paper from the double frame, perhaps a 
faint trace of the picture may be visible, indeed I 
always like to see something on the paper, this must 








MAGAZINE OF SCIENCE AND ART. 


101 


now be placed in a bath of a saturated solution of 
gallic acid, in distilled water — the same dish that was 
used foi sensitizing will do if careful hr washed. The 
bottle containing the solution of gallic acid must be 
quite filled and the stopper worked in, if this precaution 
be neglected the bath wi 11 soon decompose. Filter the 
solution, place the exposed paper in it and turn it over 
occasionally keeping the whole of tho sheet under the 
surface of the solution, in half an hour, or even less, tho 
picture begins to develope gradually ; after some time, 
say two or three hours, the gallic acid has no longer any 
action, and it is necessary to increase its developing 
power by tho addition of the following mixture t—pour 
off almost all tho gallic acid into a measure, and for 
every ounce add five or six drops of the sensitizing 
solution, and about the same quantity of alcohol, pour 
this on the negative, and watch carefully, removing 
it from time to time for examination, nntil the high 
lights are quite black, when the developing must be 
stopped, and the negative is ready for fixing or removing 
from the paper all tho unaffected iodide of silver 
forming in the negative the lights; a bath of G ozs. 
hyposulphite of soda to 20 ozs. of distilled water is 
poured into a dish kept for this especial use, one of 
gutta percha answers every purpose; let tho negative 
remain in this until atl the yellow iodide of silver is 
extracted, and the lights are white, because the least 
trace of yellow will materially retard the printing. 
If the negative should not he sufficiently developed by 
tho addition of the above mixture, a small quantity of 
pyrogallic acid is to be dissolved in the bath, this soon 
forces out every part of the view and often enables us 
to procure a picture, when without this treatment a 
failure would have resulted. The negative must 
now be removed into a tub or dish of clean water, 
which must be changed at least six times, and it 
should be allowed to soak at least twelve hours, so 
as to effectually remove every trace of the hypo¬ 
sulphite of *boda, which would otherwise gradually 
destroy it. After it is sufficiently washed, it can be 
removed, allowed to dry, and then must bo slightly 
warmed before a fire to melt the wax, and so free it 
from the grain of the paper. _ 

I have on several occasions succeeded in taking 
eighteen pictures in two days, having had to choose the 
sites as well, and to prove the sensibility of tho paper, 

I have seen portraits takon with waxed paper in 30 
seconds, in diffused light, with a compound lense; 
and three years back some beautiful photographs of the 
magnified sections of woods and shells, taken by this I 
process, were exhibited at tlio London Photographic j 
Society’s Annual Exhibition. I beg to offer this pro¬ 
cess to the especial attention of such amateur Photo¬ 
graphers as we may number among us, who have 
leisure time and inclination to practice the fascinating 
art of landscape photography, which enables us to take 
away from scenes we have enjoyed, not a drawing, a 
mere pencil sketch, but the scene itself, correct, even to 
a fault, and with a fidelity of detail perfectly un¬ 
approachable by hand. 

To complete this paper, I have now only to add a few 
details on my method of printing, which, though they 
may not present anything new, still as I have invariably 
found to yield good results in my hands, I think I 
ought to communicate it to the Society. I always use 
a solution of nitrate of silver of at least 50 grains per 
02 . of distil led water, keeping animal charcoal in the 
bottle, because the organic matter of the paper 
gradually darkens and thickens tho solution. Filter 
before using and carefully float the paper on the sur¬ 
face, taking care that the back is not touched by the 
bath; it may be allowed to remain in about five 
minutes, then it is raised by the forceps and hung up to 
dry—I usually attach a small piece of bibulous paper 
to drain off tbe superfluous moisture,—when quite dry 
this sensitive paper may be put into the printing or, 
more properly, tho reversing frame, and exposed to the 
direct action of the sun’s rays until the edge of tho 
paper becomes almost black, tho frame may then b8 re¬ 


moved and opened at the back to see what progress has 
been made, the exact tint at which the positive should 
be removed varies with each negative. When suffi¬ 
ciently printed it is placed in a bath of hyposulphite of 
soda of Go/, hypo, to 16 distilled water, to this is ad* 
ded 4 grains neutral chloride of gold dissolved in water, 
tho paper must be quite immersed in this bath, the 
hyposulphite soon removes the nitrato of silver in the 
liguts, su that even if the proof be over printed, in 
this bath it may be corrected; the picture quickly 
acquires a rich red tint, and passes through various 
shades, tho last of which is very much like the tone of 
a mezzotint engraving; these shades arc, however, 
affected by the amount of albumen on the paper. The 
photograph should be all owe 1 to remain in tbe hypo, 
bath at least half an hour and longer, if the desired tone 
is not obtained in that time, it must then be placed in a 
large vessel of water, which must frequently be 
changed, if any contrivance can be adopted to wash the 
proof in running water it is far preferable, when suffici¬ 
ently washed, the picture can bo removed, dried, and 
mounted. 

Waxed paper negatives do not print as fast as those 
on collodion, still by this process I have printed eight 
or nine copies from one negative in a day* I am aware 
that many methods of printing are preferred to this, but 
T never found any I have done to fade when proper at¬ 
tention has been paid to tlio washing; some of the 
specimens exhibited this evening have been done nearly 
four years, and exposed to very unfavourable circum¬ 
stances, among the most destructive of which may be 
reckoned, lying about unframed in a room where gas 
is burnt. In conclusion, I beg to state, that if any mem¬ 
ber of the Society requires farther information on the 
subject, 1 shall at all times he glad to communicate 
what I know. 

[All the apparatus and materials mentioned in this 
paper, together with illustrative views, were exhibited 
to tho Society.] 


The following paper was read on Wed¬ 
nesday, August 13th, 1856. 

THE IRON-MAKING RESOURCES OF NEW 
SOUTH WALES. 

BY J. n. THOMAS, ESQ,, C.E, 

_ The present moment—when public attention is being 
directed towards railways, and the requirements for 
I iron tor them and other extensive public works are 
rapidly increasing, and considering that for this im¬ 
portant metal, one which not only exceeds any other in 
usefulness, but all the other put together, we are de¬ 
pending upon Europe with the necessary delay of a lomr 
voyage for our supply—is a favourable opportunity of 
calling your attention to the natural resources which 
we possess witliiu the colony; and I think there is no 
fitter subject for the exercising our physical and intel¬ 
lectual powers, than in turning the gifts bestowed by 
the Great Giver of all things to the daily uses of this 
life. 

That New South Wales is not wanting in the requi • 
site raw materials for the production of a fine class of 
malleable iron has already been shown by the beautiful 
specimens which were forwarded to the late Paris Ex¬ 
hibition, and which elicited very high eneouinms from 
the scientific gentlemen forming the jury.upon that de¬ 
partment. But if more weighty argnments were re¬ 
quired, I would call your attention to the massive bars 
of wrought iron, the produce also of the cdony, which 
are before you this evening. 

Although I must confine myself in this paper to a 
description of but one manufactory of iron as yet in the 
colony, namely, the Fitz Roy works at Mittegong, at 
present in course of construction, yet, as with tlie in¬ 
creasing commercial prosperity of the country, and the 
desire to obtain the means of more rapid communication 
between its capital and vast interior, railways advance, 
it will no doubt be found that, in other places, iron and 
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coal will bo found capable of profitable development, 
and we may look forward to the time when competitors 
will spring up in districts hitherto scarcely known. 
Already I observe that a very important discovery has 
been made by Mr. Ilerhorn, the surveyor to the Aus¬ 
tralian Agricultural Company, he having brought to 
light an extensive field of iron ore of very rich quality, 
within four miles of Stroud, Port Stephens, so that I 
trust this will form but the first of a series of papers 
upon the same subject which may be read before this 
society. 

I now proceed to describe the progress made by the 
Fitz Roy Iron and Coal Company in this colony to¬ 
wards the working the rich beds of iron ore upon'their 
property, as the same will give you the opinion I have 
formed (after two careful surveys) of their capabilities 
of producing at a profitable rate* and in sufficient quan¬ 
tities, agood class of malleable iron. 

The Fitz Roy iron mine is situated at Mittagong, in 
the county of Camden, seventy-five miles from Sydney, 
on the Goulburn or Great Southern Road, at an‘el ova¬ 
tion of 2053 feet above the sea, from which it is distant 
at Wollongong, twenty-one miles. 

The mine, as visible to the eye, covers an area of 
about sixteen acres, and lies in a compact mass, on a 
gentle inclination at the head of a valley surrounded 
by a succession of undulating lands, flanked by lofty 
and precipitous ranges. 

The principal advantages which Mittagong possesses 
as a seat far the manufacture ot iron, is its proximity to 
a supply of coal of good quality, and the high road as 
well as the intended line of railway to Goulburn pass¬ 
ing through the property, and which when completed 
will place it within a journey of two hours from the 
metropolis. 

The ore is of peculiar richness and belongs to that 
class known as hydrated peroxide of iron, which is so 
profusely distributed over the United States. Accord¬ 
ing to the assay made by Mr. Hodgson, it contains 57 
per cent, of metal and one per cent, of manganese, the 
presence of which I should state will tend to" close the 
grain of the metal and improve its quality for both its 
bar iron aud steel making. It is in one enormous 
mass extending to a considerable depth, can be cheaply 
raised, and is practically exhaustless. The specimens 
before you this evening have been taken indiscrimi¬ 
nately from the surface of the mine. 

Little is as yet known of the conditions which pro¬ 
duce the distinctive qualities of iron manufactured from 
ores of different classes, and a wide field remains for 
investigation on this subject. But from all which I 
have seen and examined of the produce of this mine, it 
appears to me highly suitable for the manufacture of 
rail and bar iron in general, being tough and fibrous 
when cold, and of that class generally known as “ red 
short.” 

It may be as \vell here to mention that malleable 
iron is divided into two distinct classes, Red-short and 
cold-short; the former being generally produced from 
rich ores, and the latter from the poorer, or leaner ores. 
The pig iron made from the rich ores (under the cold 
blast process only) is not so fluid as that from the lean 
ores ; when, however, it has been converted into malle¬ 
able iron it is tough and fibrous when cold, but is 
t roublesome and difficult to be worked bv the smiths at 
less than a white heat; this want of ductility has caused 
it to be denominated “ rod short.” The pig iron pro¬ 
duced by the lean ores possesses, on the contrary, more 
fluidity, and is thence well adapted for small castings ; 
hut when it is manufactured into malleable iron, al¬ 
though in the hands of the smith it is ductile and easily 
worked, even at a dark red heat, it becomes when cold 
weak and unfitted to support sudden shocks, or con¬ 
tinued strains, and is hence called 41 cold short.” Good 
iron should appear fresh, somewhat reflex in its fibres, 
and silky. A dead colour indicates a weak iron, even 
though it is perfectly white. Dark but very lustrous 
iron is always superior to that which has a bright color 
and feeble lustre. Coarse fibres indicate a strong, but. 


if the iron is dark, an inferior article. Where the iron 
is of a white, bright colour, may indicate an article of 
superior quality for sheet iron and boiler plate, though 
soft for railroad iron. , 

The method hitherto adopted for the reduction of the 
ores of the Fitz Rov mines, has been, first, to crush it 
into small pieces, and with 25 per cent, of charcoal it is 
placed in a reverberatory furnace similar to that em¬ 
ployed in England for puddling, and the iron before 
you this evening is the produce of this mode of manu¬ 
facture. This plan hav been adopted (although pro¬ 
ducing but small quantities) owing to the slight cost of 
construction compared to the comparative great outlay 
required in the erection of a blast furnace with its 
necessary apparatus for blowing, &c.; and should the 
trials be satisfactory with the experimental furnace 
constructed (from a jdau I have given) at the Railway 
Station, it will be found that eight such furnaces of 
larger dimensions will be sufficient to produce the 
quantity of iron necessary for the present requirements 
of the company* But whether this is the best mode of 
proceeding is a question yet to be decided by future 
experiments. 

The fuel employed when manufacturing iron upon a 
large scale is coke. It is obvious, then, that without a 
good supply of fossil fuel the best iron mine must bo 
valueless. The spot where the coal is at present being 
worked is at a distance of one and a-balf miles from 
the iron, to which a good road has been constructed, 
but should the result of the borings be as is confidently 
expected* coal will then be obtained within a few yards 
of the works. The quality of the coal has been" thus 
described hv the Government examiner of coal fields, 
Mr. William Keene, whose opinion from his long ex¬ 
perience is entitled to more weight than mine can be. 
lie states that—“There is ample evidence of the ex¬ 
istence of a very Tegular deposit of ti ne coal; that is 
to say, it is not lignite—it is not a deposit of the ter¬ 
tiary epoch, or more recent than the sandstone, it be¬ 
longs, as does all that I have seen here, to the secondary 
true coal formation, is overlaid by regular beds of se¬ 
condary sandstone, lying in conformable strata ujhhi it 
of a thickness of twelve fathoms, and rc]>oses upon a 
true coal schist, which covers a second bed of coal of 
considerable thickness. The whole of the sandstone 
strata are laid bare down to the coal seam in a water- 
cut ravine, seventy feet deep from the top of the over¬ 
hanging rocks, which form the surface of a table-land, 
having a gentle inclination to the south.” 

“ One of the seams, four feet thick, is laid bare for a 
length of eighteen yards, the other below it is separated 
by a bed of fissile cl ay-si ate of rare regularity. The 
I top of the lower seam of coal forms the bed of the 
stream, and, from an examination of its course, I judged, 
the coal to be about equal in thickness to the upper 
I seam. _ In trials made of it, I found a free burning 
' bituminous or caking coal, fit for household or 
manufacturing purposes, and convertible into good 
coke.” 

The workings have hitherto been on the hill side, but 
owing to the seams having been distorted by the general 
disturbance of the strata and the obstructions made by 
the protruding dykes, it has been proved that the ulti¬ 
mate success of these mines (as predicted by Mr. 
Keene) mast depend upon its being found where it is 
now being sought for, namely, in the plains, and of the 
result attending the operations, I have little doubt, as 
already from the indication of the strata passed through 
they must be in close proximity to the coal. 

One of the last reports received on the boring opera¬ 
tions which are still going on, stated that in one place 
having sunk one hundred and fifty feet they entered a 
bed of shale which proved to lie three and a-half feet 
thick, upon passing through which they came upon a 
thin bed of “spongy iron ore” of only a few inches in 
depth, the tool bringing it up in small lumps. This 
was no sooner passed than the water which had hitherto 
stood in the bore hole at a level of fourteen feet from 
the surface of the ground suddenly fell to fifty-fonr 
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feet. They vrere at writing in the sandstone formation 
again. 

In the immediate neighbourhood of the iron mines 
a very superior description of tire-clay has been found, 
which is similar to that generally found below the coal 
formation, hut not un frequently between and above the 
seams. It appears to be free of lime, which is an ad¬ 
vantage in making it into bricks. This I need not say 
is of great importance, seeing that a largo quantity of 
this description of brick is required for the construction 
of the furnaces, which otherwise would have to be 
brought, at great expense, from England ; indeed the 
requirements for this class of brick is becoming so great 
that it is a question if a profitable manufacture of them 
might not be carried on independent of the iron works. 
The specimen before you, although the clay has not 
been screened or passed through a pug-mill, will never¬ 
theless bear comparison to the English Newcastle brick. 

In the centre of the iron bed there is a mineral spring 
similar to those found at Cheltenham, Bath, and other 
places in England where they are reckoned of value for 
medical purposes. I mention tins as I am not aware 
of others in the colony, and the knowledge of its exist¬ 
ence may bo of service to the medical profession, al¬ 
though independent of this, the transmission of iron in 
a chemical form, through chalybeate springs is of itself 
curious, “ but how much more so (observes Miller in 
speaking of the transmigration of tue Proteus iron ) its 
passage and subsequent accumulations, as in bog iron 
of the coal measures, through the agency of vegetation ! 
How strange it‘ the steel axe of the woodman would 
have once formed part of an ancient forest! if, after 
first existing as a solid mass in a primary rock, it 
should next have route to bo diffused as a red pigment 
in a transition conglomerate —then as a brown oxide in 
a chalybeate spring — then as yellowish oclirc in a se¬ 
condary sindstone — then as a component part ill tho 
stems and twigs of a thick forest of arboraceous plants 
—then, again, as an iron carbonate, slowly accumu¬ 
lating at the bottom of a morass of the coal measures — 
then as a layer of indurated bands and nodules of brown 
ore, underlaying a scam or coal — and then, finally, that 
it should have been dug out, and smelted, and fashioned 
for the purpose of handicraft, and yet occupy, even at 
this stage, merely a middle place between the transmi¬ 
grations which have passed, and the changes which are 
yet to come 1” 

The quantity of water employed in iron works is 
very considerable for cooling coke, and the rollers, &e., 
so that it was with great satisfaction that I found the 
stream running through the company’s property was 
available for at least ten months in the year, but by 
means of damming, a reservoir has been formed in 
which can be retained a sufficient supply to meet the 
■wants of the driest season. 

Provision has been made to carry on the mechanical 
operations employed in preparing iron; already a 
twelve-horse power engine aud boiler has been erected, 
which, by means of gearing is made to work the tilts, 
squeezer, and a large hammer of five tons weight. A 
forty horse-power engine is also in course of erection 
(although a more powerful one would have been pre¬ 
ferable) to work the rolls which have lately arrived 
from England, and which consist of a set of roughing 
and merchant rollers, and a set for railway bam. 

The class of rail these rolls are intended to produce 
is that known as the “double-faced,” or H raiL, tho 
depth being five inches and parallel throughout—it is 
two and a-nalf inches in width at top and bottom, and 
the thickness of the middle vertical rib seven-tenths of 
an inch ; it weighs seventy-five pounds to tho yard. It 
will be necessary to erect re-heating furnaces in con¬ 
nection with these rolls: they will require about ten 
men to work them —viz., the roller, drawor. and two to 
lift and present the pieces to the grooves, and two upon 
the opposite side to receive them, besides one or two 
labourers to stack, &c., &c. 

Other hands will be required to straighten, and a 1 
sawing machine to cut them into equal lengths. 


Before concluding, I wish to call your attention to 
the unusual degree of interest attached at present to the 
manufacture of iron in England, nwing to tho great dif¬ 
ficulty experienced in obtaining a superior quality of 
metal for heavy ordnance ; and a commission has been 
formed by order of the British Government for testing 
at Woolwich Arsenal the comparative strength of iron 
manufactured in England and those produced in various 
parts of the world. At the trial uiado it was found that 
the American iron would bear a pressure of from thirty- 
tivo thousand to forty-live thousand pounds, while the 
best iron they had been able to obtain from other places 
w6uld not bear more than a pressure of twenty -seven 
thousand five hundred pounds, and averaged only 
twenty-two thousand pouuds. 

A company called tho “Arcadian Iron Company,” 
in Nova Scotia, has offered to contract with the Govern¬ 
ment to supply iron that will stand, the pressure of 
thirty-six thousand uounds* 

1 mention this to show that there is a market open 
for a better class of iron than that made in England, 
but we have our own rails, viaducts, aud bridges, &c., 
to construct from this most important metal. It there¬ 
fore behoves the Government and the colony generally 
to give encouragement to such undertakings, so that by 
developing the natural resources of the country assist¬ 
ance ay be given to that much desired object “the 
opening up of the country.” And I believe tho man 
who draws the first railway bar through the rollers in 
this colony will have done infinitely more towards ad¬ 
vancing railways here, than all the speeches of poli¬ 
ticians put together. 

1 would observe, in conclusion, that from the magni¬ 
tude and highly important results sought to be achieved 
by the Fit* Roy Iron Company, the undertaking must 
be regarded with earnest interest by the colonists. It 
is not one that can be worked on a small scale, or by a 
small capital, but which demands the command of very- 
large financial means, and the exercise of energy and 
perseverance; and I have no doubt, if properly con¬ 
ducted, it will prove to be an enduring source of 
wealth ; and when other sources are dried up this will 
prove a valuable export and profitable branch of in¬ 
dustry. 

Since writing the above, the followung description of 
the iron mine discovered at Port Stephens has appeared 
in tho Sydney Morning Uerald , which may appropri¬ 
ately be introduced into this paper. It states that— 

“The stratum runs in a direction north-west and 
south-east, and crops out in several places. 

“ Two miners employed on it for a few days laid 
open a vein (fiOOO) five thousand feet long, twenty feet 
wide, and two feet three inches thick. 

“ It is situated almost duo west of Stroud, on the 
rocky ranges between Jvarnah aud Williams River, and 
within four miles of the spot are immense beds of fine 
limestone. About ten miles north-east of tlio iron de¬ 
posit, a rich stratum of coal crops out of the ground, 
which is supposed to be the thickest seam of coal 
hitherto discovered in the world, aud this coal bed it 
has been proved runs in a direction northerly for (25) 
twentv-five miles, cropping out again near Gloucester. 

“ The value of these mineral deposits so contiguous 
to water carriage, communicating with the harbour of 
Port Stephens, needs no comment. 

u The harbour is second only to Port Jackson, and 
vessels of a thousand tons can enter safely, and run up 
ten miles, where there is water and room enough for 
the entire British navy.” 

The following is the cldef collection of iron ores in 
the Australian Museum, presented by Mr. S. Stutch- 
bury, bat no report of the relative degrees of richness 
is as yet in the possession of the committee :— 

1. Magnetic Iron, exhibiting polarity in an eminent 
degree, therefore true loadstone, from Mr. Icely’s pad- 
dock, at Coombing. 

2. Granular Chromate of Irou. 

3. Yitreous Black Oxide, from near Cooloola, 

4. Haematites, viz. . Specular iron, from tho Mat- 
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intTTO. Micaceous specular iron, countv-of Wellington. 
Fibrous radiating black ho-niati/o iron ore, from Daw's 
Plains. Compact brown hounatite, from Cliurch and 
School Estates, and from tho coal measure sandstone, 
of the Bremer River. Reniform otide of iron in con- 
cretionary ma&sos in sandstone, near Murrumbidireree. 
Liinonite, from Cooiubing. Nodular or pebble-limned 
red oxide ot iron, found on the surface of the ground ia 
vast quantity, near Macquarie River. 

5. .Bog iron ore, Carcoar, &c. 

G. Ilwenite, or titanic iron, from tbe countv of 
Bligh. 

7 • Iron sand, with emery (corrundum) from gold 
washing streams. 

Amount of Iron imported (manufactured and un¬ 
manufactured) during the past year, according to the 
Custom Returns. 

Iron and steel. £19G r W2 

Hardware and ironmongery. 233,718 

Machinery .. 53,717 

Ditto for mills. 2,152 

Ditto for weighing ...„. 2,805 


£489,034 


The discussion that has recently arisen as 
to the purity of the water supplied to Syd 
ney, seems to render this an appropriate 
time to re-print the important paper on the 
subject which was read by Professor Smith, 
of the University, on Wednesday, August 
13, 1856. 

ON THE ACTION OF SYDNET WATER UPON 
LEAD. 

In this paper I treat briefly, and with a view to prac¬ 
tical application, of the four following questions:— 

1. AVhat determines the action of water upon lead 
generally ? 

2. To what extent may lead exist in water without 
being injurious to health ? 

3. To what extent is Sydney water* liable to be con¬ 
taminated by contact with lead pipes and cisterns ? 

4. How may this contamination bo prevented or re¬ 
medied? 

I must premise that, to avoid circumlocution, the 
quantity of metallic lead in any form of combination, 
dissolved or diffused in water, is expressed in this paper 
in degrees. By ono hundred degrees of lead, I mean 
metallic lead in water, at tho rate of one grain to a gal* 
Ion . Bv one degree of lead, I mean lead at the rate of 
1-100th of a grain per gallon, or one part of lead in 
7,000,000 parts of water ; and I have adopted tlus quan¬ 
tity as one degree, chiefly because it is the smallest 

S n’tion of lead that can be readily estimated in my 
od of experimenting, 

First, what determines the action of water upon lead 
generally ? After having collated tho experiments and 
opinions of numerous authorities on this snbject, and 
having performed many experiments myself for its 
elucidation, I am forced to tho conclusion that no exact 
and complete answer can at present he given to the 
question. The problem is evidently a complicated one. 

It is not simply to determine how chemically pare wa-. 
ter will act on similarly pure lead, bat liow natural 
waters, containing usually 10 or 12 different compounds 
dissolved in very various proportions, will act on the 
common lead used in fabricating pipes and cisterns. 

As to the solution of this problem no two investigators 
are agreed. Each fresh inquirer sets himself to correct 
•what he terms the “ erroneous statements" of his pre¬ 
decessors ; and so remarkable is the diversity, not only 


of opinions but of experiments, that there seems to be 
scarcely a single fart well established and generally al- 
mitted. One is curious to know the reason of such dis¬ 
crepancies. My own impression is, tint experiments 
have been too much confined to artificial solutions, 
which never properly represent the products of nature; 
and that observations on natural waters are neither suf¬ 
ficiently numerous nor accurate. Another obvious 
source of disagreement is, that commercial lead is never 
quite pure, and its relation to water is affected by the 
nature and projwrtion of the impurities. 

The following points may lie noted as beating upon 
the question under consideration, and helping towards 
its solution. B is pretty generally admitted (and mv 
own experiments accord with tl>e opinion) that one of 
tlie chief agents in the corrosion of lead by water is 
free carbonic acid. This gas- may be derived*from geo¬ 
logical sources, or it may be absorbed from the atmos* 
phero. Supplied somehow from tlwj earth, it usually 
abounds in springs* and this may explain why, as a 
general rale, lead is more dangerous with spring waters 
than with river and surface waters. The absorption of 
carbonic acid from the atmosphere seems to go on with 
most facility in the case of the purest waters, and such 
waters, when charged with the gas, are cominpnl v found 
to act energetically upon lead. Agitation, however, is- 
unfavourable to the retention of carbonic acid, and 
hence river waters are tolerably free from it. A dis¬ 
tinction must here be drawn between simple corrosion 
of lead, and its- solution in water. By the action of 
oxygen and carbonic acid, lead is- converted first into 
oxide and then into carbonate, but the carbonate is al¬ 
most insoluble in water, and will subside as a white 
powder if cot kept in suspension by agitation. The 
solution of lead in water must, therefore, be effected by 
other agencies, but what these are we are not in a posi¬ 
tion to state; experiments and opinions being as yet too 
contradictory. I am inclined to think that the chlorides 
occasionally assist in dissolving lead,—chloride of cal¬ 
cium, for example (a salt frequently existing ia water) 
—I found had distinctly such an effect. In two par¬ 
allel experiments, clear rain water acquired five degrees 
of lead jin 2-1 hours, while the same water with chloride 
of calrinm dissolved in it at the rate- of four grains to 
the gallon, took up 10 desrrees of lend iu the same 
time—both waters being filtered before the lead was 
estimated. Similar trials with common salt (chloride 
of sodium), went to show that it rather hindered tho 
solution of the lead; but I would by no mean* accept 
a few experiments on artificial solutions as decisive on 
this point.* 

I think it needless, for the purposes of this paper, to 
dwell on this part of the subject, as a comparison of all 
the facts that have come under my notice would justify 
no other conclusion than this, uaxnelv, that with the 
analysis of a given water before us we cannot tell, with¬ 
out actual trial, whether such water would act injuri¬ 
ously on lead or not, No more can be done than simply 
to indicate on which side tho probability is, and in many 
cases that can be no better than a mere guess The 
common statement made in chemical books that, in pre¬ 
sence of lead, a water is dangerous in proportion to its 
purity, is certainly not borne out by facts. One of the 
purest waters in Britain,—a water containing on an 
average only 3$ grains of dissolved solid matter per 
gallon—has a very trifling action on lead. A specimen 
of water from the Hawkeshury at Windsor, containing 
5 grains per gallon of dissolved matter, I fonnd had 
about thn same action. The water of the Lachlan 


* By " Sydney water" I mean that distributed from the 
tunnel communicating with the Lachlan Swamp. 


In those experiments the decomposition of the car¬ 
bonate of lead seems to be determined by the insolubrity 
of the new carbonate formed. When chloride of calcium 
used, it is probable that carbonate of lime is precipitated, 
while chloride of lead remains in solution. Other earthy 
chlorides would likely act in a similar manner. With 
alkaline chlorides, again, there seems to be no decompo¬ 
sition, as the alkaline carbonates are soluble. 
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Swamp, with about six grains of impurity per gallon, 
dissolved five times the quantity of lead under similar 
circumstances. AVater from North Rocks, Parramatta, 
containing 19 grains of dissolved matter per gallon, 
took up six times the quantity of lead; and, not to 
multiply examples, the water from a deep well at the 
University, containing per gallon 34$ grains of dis¬ 
solved matter, took np nearly 20 times the quantity of 
lead first indicated. - 

But while these cases afe sufficient to show that a 
water is not dangerous in proportion to its purity, they 
must not be taken as proving the reverse, namely, that, 
in contact with lead, a water is dangerous in proportion 
to its impurity—though this opinion has also been 
advocated. 

The condition of a water as to hardness or softness 
has been thought to affect the action on lead: but while 
some have said a rvater is dangerous in proportion to its 
softness, others have said distinctly the opposite, that a 
water is dangerous in proportion to its hardness. My 
own observations go to prove that a knowledge of the 
hardness or softness of a water enables us to predicate 
nothing respecting its action upon lead. 

Organic matter has also been considered influential in 
determiningthis action. I have not been able to form a 
distinct opinion on this head, for though some of my ex¬ 
periments may favour, others seem to go rather against 
the supposition that the amount of action upon lead is 
proportional to the amount of organic rnattur in the 
water. 

The nature of the lead of which pipes and cisterns 
are made, has evidently much to do with the action of 
water upon them. Commercial lead, as I have already 
stated, is never quite pure, and it is rcasonablo to sup¬ 
pose that the kind and quantity of the impurities would 
sensibly affect the facility of its corrosion by water. 
Accordingly, I found in the course of my observations 
that no definite and constant relation could be traced 
between the length of a pipe and the quantity of lead 
dissolved by water flowing through it. In further elu¬ 
cidation of this point, I Gad rods cast of commercially 
pure lead, of the same lead with 6 per cent, of vine, and 
of the same with 6 per cent, of tin. I made several 
experiments with these rods, and always with uniform 
results. The pure lead got tarnished, but the water was 
very little contaminated. The alloy of lead and tin 
remained quito bright; the water also remained clear, 
hut a considerable quantity of lead was nevertheless 
dissolved in it. The alloy of lead and zinc acquired a 
coating of a soft win to substance, which was easily 
rubbed off, leaving the surface bright; a sediment of 
the same white substance lay on the bottom of the ves- 
sei, and the water was quito milky, yet not a particle of 
lead was found in the water. The white deposit was no 
doubt oxide or carbonate of zinc, but I did not examine 
it minutely. In one of these trials, the rods were im¬ 
mersed in Sydney water, each in one pint, and left for 
45 hours. The water in which the pure lead had rested 
contained about 5 degrees of lead; there was no milki¬ 
ness in the water, nor any sediment. The water in con¬ 
tact with the alloy of lead and tin was also quite clear 
and free from sediment, but contained 20 degrees of 
lead. The remaining specimen of water, with the alloy 
of lead and zinc, was quite milky, and there was a 
plentiful white deposit, but no trace of lead in the wa¬ 
ter. These facts are very interesting, and, I believe, go 
far to explain those remarkable discrepancies between 
different experimentalists that I have previously alluded 
to. The explanation of these curious facts is doubtless 
that lead is electro-positive to tin, and electro-negative 
to zinc, so that the lead is 7?iore acted upon when in con¬ 
tact with tin, and less acted upon in contact with zinc, 
than it would be by itself. 

2. AYe proceed now r to consider the extent to which 
lead may exist in water, without being injurious to the 
health of those that habitually use the water. It is at 
once obvious, that this question is not susceptible of a 
definite answer. Age, constitution, quantity and con¬ 
dition of the water imbibed, and other circumstances, 


will so modify the results, that in no two cases may 
they be exactly alike. Yet, it is of importance to 
know' how small a quantity of lead has, in any one in¬ 
dividual, given rise to had effects, for then we ought, in 
common prudence, to account such a proportion, of lead 
unsafe, and avoid the use of the water containing it. 
Now, the smallest recorded quantity of lead that has 
notably injured health, is one-ninth of a gram per 
gallon, or one part of lead in 630,000 parts of water. 
As the case where this was established is a very inter¬ 
esting one, I will quote the account of it by Air. W. 
Herapath of Bristol, in a letter to the Times of 14th 
September, 1850:—“In the west of England a river, the 
water of which had been used from time immemorial 
by the inhabitants of a village on its banks without in¬ 
jury, was found to affect their health; symptoms of 
indigestion abounded, with loss of flesh and appetite, and 
there were some few cases of colic. They believed that 
it arose from the use of the river -water, as those who 
used water drawn from a spring at some distance weve- 
not so affected. I was requested to analyse the river 
water, and found iu it 1-500,OOOths of carbonate of lead 
[that is equal to 1 grain of metallic lead in about 9 
gallons of water, or 11 degrees of lead], w’hich arose 
from a mine worked at the distance of 3 or 4 miles from 
the village, on the other side of a range of limestone 
hills.” 

It is true that Dr. Christison of Edinburgh quotes 
approvingly a statement by Dr. Thomson to the effect 
that, “when the quantity of lead docs not exceed 
1-600,OOOths, or a millionth part of the water, it is 
ridiculous to imagine that any harm (.an result to man 
from the constant use of it for domestic purposes,”—but 
when Dr. Thomson characterises the opinion as “ ridicu¬ 
lous” he must simply mean that it is not very probable. 
In the above quoted case, however, we find that less 
than 1-600,OOOtli of lead resulted in manifest harm to 
a considerable community. 

In a number of cases of apparent lead poisoning that 
have occurred in Sydney, I have found lead in the 
water made use of by the sufferers, in quantities vary¬ 
ing from 20 degrees to 100 degrees. In some cases tf.e 
lead has, I tlnnk, not exceeded 15 degrees, but the 
symptoms were more obsenre. On the other hand, I 
once met with a case at home where a family were in 
the habit of using water containing 5 degrees of load 
without any obviously injurious results. I think we 
may conclude that a water containing 10 degrees of 
lead (1 of lead in 700,000 parts of water) is unsafe, and 
should be avoided. AYc might, indeed, be justified in 
condemning the habitual use of water with even 5 
degrees of iead. 

3. To what extent is the water of Sydney' liable to 
contamination by contact with lead? 7*0 elucidate this 
point, I have made many' experiments, probably more 
than 50, on water delivered through lead service pipes. 
The pipes have varied in length from 18 to 455 feet; 
some newly laid, and others in the ground for different 
periods up to 12 or more years. The specimens of 
water have been drawn iu different conditions—some 
the first in the morning, other, when the pipes have been 
in frequent use. The quantity of lead in the water has 
been found to vary from notliing, or a mere trace, 
up to 100 degrees; but no definite relation can be es¬ 
tablished between the length of the pipe, or its oge, and 
the quantity' of lead dissolved. As might be expected, 
the amount of lead has been found to increase with the 
time the water remains at rest- in the pipe. In many' 
of the eases examined the lead was in larger proportion 
thau 10 degrees and therefore dangerous. I have made 
many experiments also on water of deep wells, in and 
around Sydney, pumped up through lead pipes. In 
such cases the risk of contamination is very' great, as 
the lower end of the suction pipe is continually in the 
water; hut the result is by no means uniform : the 
water in some cases being little injured, and in others 
containing more than 100 degrees ot lead. 

From all these experiments, and from conversations 
with various medical men, I am of opinion that much 
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ill health prevails in Sydney, from the use of water 
impregnated with lead. When this metal is introduced 
into the system in minute quantities it operates in- 
sidously, and the symptoms may be so diverse and 
olnseme that they are'never referred to their true origin. 
The lea’d is thus allowed to accumulate in the body 
until the constitution is permanently and even fatally 
affected. 

4. We have now to consider how the contamination 
of water bv lead may be prevented or remedied. It 
may seem at first sight that there can be no difficulty 
in accomplishing this, and that all we have got to do 
is to dispense with lead in forming pipes and cisterns, 
and to use some innocuous material; but unfortunately 
there are serious objections to most, it not to all other 
materials. If iron piping of small diameter be used, 
the water will probably get impregnated with iron rust, 
and in a few years the pipes will become choked with 
an ochery incrustation ; for the same qualities that 
enable a water to corrode lead, seem also to givn it the 
property ot’ corroding iron — the latter metal being at 
the same time more easily acted upon. Glazed iron 
piping (of which there is a specimen on the table) 
would probably be perfectly safe, hut it would be ex¬ 
pensive, and might be more troublesome to fit up. Tin 
piping would be too expensive ; and it would be dan¬ 
gerous if it happened to contain even a small propor¬ 
tion of lead. Glass piping has been manufactured for 
conveying water, but I am not aware ot any case where 
it has* had a fair trial. Pipes of earthenware are too 
difficult to beep tight at the junctions when there is any 
considerable pressure of water. As lead is decidedly 
the most convenient material to use, attempts have been 
made to render it safe, by a protective coating of some 
other substance. Dr. Chmtisomin discussing this mat¬ 
ter of lead impregnation, says, “an effectual remedy 
lias been lately introduced by a patent invention for 
covering lead pipes, both externally and internally, 
with a thin coating of tin.’* A firm in this city sent 
home lately for a sample of this protected lead piping, 
and they kindly allowed me to make some experiments 
on the specimen received. It turned out, however, that 
the lead was alloyed, not coated with tin; and it was 
more dangerous with water, than simple lead pipe. 1 
found that water kept in this lead pipe for 24 hours 
acquired no less than 75 degrees of lead. The reason 
of this may be understood from previous observations. 

The firm alluded to lmd another kind of pipe remitted 
to them as a sample; it was lead, with an internal coat¬ 
ing of gutta perelia, ^th ot an inch thick. In this case 
I fmind the lead was thoroughly pretected from corro¬ 
sion, but unfortunately the water acquired a peculiar 
taste and smell from the gutta perelia. I found that 
water, alter resting four days in this pipe, had dissolved 
three-fourths of a grain of organic matter per gallon in 
addition to what irihad previously contained ; but if the 
pipe was in constant use it would probably cease to con¬ 
taminate the water. „ ., .. 

If lead piping cannot be entirely dispensed with, it 
should be made as short as possible. I believe that 40 
or 50 feet of lead pipe will rarely do any harm, pro¬ 
vided that water that has rested in it for several hours 
he not used for drinking or cooking. I may mention 
that my laboratory is supplied by a pipe only 38 feet 
long, yet the water acquires 3 degrees or 4 degrees of 
lead by merely flowing through it If the water be al¬ 
lowed’to rest in the pipe the impregnation rapidly 
increases, and the first drawn in the morning contains 
usually between GO degrees and 70 degrees ol lead. 
This pipe, however, is one of the woist I have met with. 
A much greater length might he. used with lmpxjnity if 
the lead could be got pure, but a small proportion of tin 
(which is not unlikely to he present), would make it 
dangerous. These remarks a| ply of course only to 
Svdnoy water; in all other cases special trials must be 
made. Lead suction pipes for deep wells, and lead 
cisterns, should he avoided as much as possible, and I 
need hardly sav that lead cisterns for Sydney water 
should be entirely abolished, as this water will net bear 


long continued contact w ith load without being rendered 
poisonous. Si'ato cisterns may be substituted for lead, 
but, with a constant supply of water, cisterns may be 
dispensed with altogether. 

in cases where lead pipes or cisterns are presently in 
use, and where it would he inconvenient, or too expen¬ 
sive, to replace them with other material, it is in my 
power to prescribe a very simple remedy. It fortu¬ 
nately happens that mere filtration through sand will 
remove lead entirely from Sydney water. This method 
of separating lead was first proposed l>y Professor Clark 
of Aberdeen, and it was successfully applied by him to 
several cases of poisoned water in England ; but 1 had 
an impression th£tin all those cases the lead was not 
dissolved in the water, but was merely diffused in the 
form! of insoluble carbonate. Nov, 1 had tried the ex¬ 
periment of passing some Sydney water, containing GO 
or 70 degrees of lead, through a double filter of paper, 
and I had found that only a very little lead (some 10 
degrees) was removed; the inference bring that the 
most of the metal was dissolved, not diffused, in the 
water; and I was therefore not prepared to expect that 
filtration through sand would bo so successful as it 
turned out to be. To construct an extemporaneous 
sand filter I took a glass jar inches diameter, and 
open at both ends. Having closed one end with a piece 
of muslin, I filled the jar with sand to the depth of 
10 inches, and after washing the sand well with pure 
water, I poured upon it some water containing 75 de¬ 
grees of lead—the lead was completely removed, not 
the slightest trace remaining. I then kept the filter 
going/until 10 gallons of poisoned water had run 
through, but still not a particle of lead passed with the 
water, Bykeepingtlle surfart^of the waiter about H 
iach higher than the sand, 1 found this small filter de¬ 
livered at the rate of 14 pints per hour. Such an 
apparatus, on a larger scale, could be got up without 
difficulty in any house, and would free the water not 
only from lead, but from other accidental contami¬ 
nations. 

It is impossible to trace out, within the limits of a 
paper such as this, all the ramifications of the highly 
complex subject under discussion. I trust, however, 
that I have indicated, with sufficient clearness, a com¬ 
mon source of danger to health, and the means of re¬ 
moving that danger. I may give the sum of this paper 
in very few* words r many natural waters have the power 
of corroding and dissolving lead; they possess this 
power in different degrees; the source of this power is 
not rightly understood, and we cannot assert its presence 
without actual trial; if lead exists in water to 
the extent of 1 in 700,000 parts, the water becomes un¬ 
safe for domestic use; in larger proportions the lead is 
correspondingly more injurious; the water of Sydney 
is prone to take up a dangerous quantity of lead when 
left in contact with it; cisterns of lead should, there¬ 
fore, be discontinued, and lead pipes used as sparingly 
as possible; and lastly, water impregnated with lead 
may be restored to purity by filtration through sand. 

A lengthened and very interesting conversation^ on 
the subject of the above paper ensued, showing the im¬ 
portance the meeting attached to the rather startling 
revelations of the learned Professor, and the deep im¬ 
pression they had made, 

TRANSACTIONS OF THE AUSTRA¬ 
LIAN HORTICULTURAL AND 
AGRICULTURAL SOCIETY. 

NINTH MONTHLY MEETING. 

Held in the Royal Hotel, on Tuesday 
evening, October 6th, 1857. Mr. William 
McDonell in the chair. 

5[embers of Council present—Messrs. 
I Wm. McDonell, D. Mclnnes, P. L. C. 
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Shepherd, 0. Ottley, and W. Deane, 
Hon. Sec. 

The minutes of the last meeting were 
read and confirmed. 

Paper read from Mr. R. Meston, of New 
England, on the deterioration and neces¬ 
sary renovation of colonial pastures. 

Mr. Joseph Dyer thought, from a remark 
made in one of Mr. T. W. Shepherd’s 
papers read before this society, that the 
supply of stock was decreasing in the 
colony. 

Mr. O. Ottley observed that this was 
caused by the stockholders preventing the 
breeding of cattle; on one or two stations 
he knew, this had been done by spaying 
the heifers, the proprietors being better 
paid by fattening them for market, than By 
incurring the expences attendant on breed¬ 
ing. 

Mr. P. L. C. Shepherd argued, from the 
fact mentioned by Mr. Meston, that boil¬ 
ing down had ceased, that it paid better 
now to continue breeding. 

Mr. O. Ottley thought that, at no dis¬ 
tant day, the proprietors of stock would 
form themselves into two classes, the 
grower and fattener. 

Mr J Dyer mentioned that the price of 
meat was rising throughout the world, and 
that we ought to turn our attention to the 
improvement of our pastures. 

The Secretary laid upon the table Lei- 
big’s Organic Chemistry, and Lindley’s 
Elements of Botany, which had been pre¬ 
sented to the Society by Mr. F. Wilson. 
The Chairman instructed the Secretary to 
write to Mr. Wilson, giving him the thanks 
of the Society for his donation. 

Mr. Dyer asked if any member present 
could give him any information respecting 
the growth of the Spanish chesnut in this 
colony ; in answer to which, Mr. P. L. C. 
Shepherd said that it did not succeed well 
here. 

No ballot being demanded, Mr. Edw. 
Irby became a member. 

The following gentlemen were proposed 
as members—Mr. Ralph T. Gore, Yandilla, 
Drayton, Darling Downs ; Mr. John G. 
Lennon, Colonial Treasury; Mr. George 
E. Evans, Shepherdton; Mr. George Tom¬ 
lins, George-street ; Mr D. Cooper, jun. ; 
Mr. A. C. Prevost, 190, Pitt-street; Mr. 
James Harris, Botany-street, Chippendale ; 
Dr. Aaron; Mr. B. II Roberts, Rosedale, 
Liverpool; Mr. Macintosh, Lane Cove; 
Mr. Geo. Morris, Botany ; Mr. T. W. At¬ 


kinson. Circular Quay ; Mr. Edwd. Hill ; 
Mr. W. Woolls, Parramatta; Dr. Bem- 
castle, Wynyard-square; Mr. G. Thorn¬ 
ton, Cumberland-street; Mr. T. Sinidjnorc, 
Woolloomooloo; Mr. Lambert, George- 
street ; Mr. O. F. Kelly, Legislative 
Council; Mr. W. Bradridge, 35, Stanley- 
street; Mr. F. L. S. Merewether ; Mr. L. 
T. Hughes; Mr. T. Day, Pyrmont; Mr. 
Consett Stephen. 

The following notice of paper was given 
for next month— 

Mr. T. W. Shepherd—Native Plants, 
and the Pastoral, Agricultural, and Horti¬ 
cultural Resources of Australia., No. 7. 

The monthly meeting will be held on 
Tuesday, Nov. 3. 


ON TIIE DETERIORATION AND NECESSARY 
RENOVATION OF COLONIAL PASTURES. 

On all the earliest settled districts or occupied runs, over- 
stocking, like extra population, usually bring* along the 
penalties pertaining. The primitive grasses become extir¬ 
pated, or are eaten out—and crowfoots, mug worts, marsh¬ 
mallows, nettles, with many other useless or deleterious 
weeds usurp the soil. 

Grasses, like every other variety of vegetable life, have 
their periods of infancy, maturity and decay. Some are 
annuals, others biennials, and a few maintain an extended 
existence for four, five, or six years. In Britain, the rye 
grass seldom lasts longer than five years,—the utmost, 
seven. The best Dutch red clovers die out in three years, 
and the white clover (trifnlium rfipetU) unless in favour¬ 
able situations, where it becomes permanent, is seldom 
seen after six years. These must all be renovated But 
who ever dreamed, unless enthusiasts, of renewing pasture 
grasses in Australia. That country, in its virgiu state, 
had produced abundantly so long, that it was blindly ex¬ 
pected Us endurance and vigour would last for ever. 
Each settler squeezed out all he could get, and looked 
sharp for more, without expending one half penny worth, 
if possibly the outlay could be avoided, as a charity return 
for benefits rendered. 

During such moist seasons as the past, seasons of rare 
occurrence in Australia, a scarcity of pastures is no where 
felt. But when dry periods or droughts return, as as¬ 
suredly in their periodic times they will return, the innu- 
tritious weeds, which at present cover so much of our 
colonial superficies, with their flimsy veils, will speedily 
shrivel and waste away. 

Of the native grasses, it will be difficult to express a 
decided opinion on their relative values. Many of their 
seeds are rather unmanageable, ovalated, or bearded, or 
else very light. Still a few lie on your associate's shelves, 
which are worth a fair trial, and will be forwarded by first 
available opportunity to the honorary secretary. 

It can scarcely be doubted that a wide margin for expe¬ 
riment is open to the physiological botanist. The native 
grasses merit a fair trial—to which all Indigenes are equit¬ 
ably entitled, injustice, right, and reason. Amongst the 
grasses which have evanished from various districts, and 
sadly regretted, are the avena pratensis, or meadow oat 
grass; and the hordeum pratense, or meadow barley grass. 
The avena flavesiens is highly esteemed in Britain, but is 
rarely met with in this colony. Mr, Deuehar, of Darling 
Downs, promises to aid in obtaining seeds of the above 
valuable grasses, and it Is expected that other colonists 
will imitate so practicable an example next season. 

On the subject of European grasses, he feels more confi¬ 
dent from considerable experience, when, as a British 
farmer, he studied their aptitudes, both for utility and 
benefit to himself and neighbours. 
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The family of gramina occupies an important place in 
scientific botany, ami strongly merits the attention of the 
agricultural, and especially the stock-owning interests of 
this colony. Some of our most valued cereals pertain to I 
the gramina: and a majority constitute the chief bulk of | 
that food, which is eaten by our sheep and cattle —those 
living laboratories which convert grass into flesh and fat, | 
forming nearly one half of the alimentary provision con- i 
sumed by mankind in these colonies. 

Until the present century, very little regard was paid to i 
the qualities of these various grasses. They grew di<re- | 
garded, as nature produced them. The relative qualities 
of nutritive aliment, the periods of duration, the fitness 
of some for hay, und of others for pasture, and their 
several tendencies to grow vigotously in rich or poor soils, 
or in sands or gravel, in clays or in loatns, in dry or moist 
situations, were scarcely noticed. Ilut the experiments of 
George Sinclair, chief gardener to the memorable and 
good John, Duke of Bedford, and under the direction of 
England’s greatest chemist, the illustrious Humphrey Davy, 
powerfully drew the attention of agriculturists to the real 
value or those hitherto neglected grasses. Fields for per¬ 
manent pasture were sown with such seeds as farmers f und 
favouring their soils, and flowering in regular succession 
through at least four months of the spring and summer, 
whereby a constant bite of fresh grasses, in their very 
prime, were presented to sheep or cattle—grasses relished 
by those animals, for whose benefit they were intended ; 
by means of which, graziers were enabled to maintain 
double the number of stock, on a similar area, than ever 
they could effect previously, and could turn off fat in half 
the time formerly required. 

Of the 215 varieties of grasses considered capable of 
being cultivated in Britain only three or four had got into 
use, probably more through accident than judgment 
These were the rye grass tcolium perenne), cock’sfoot, 
■with the red and white clovers The subject is, perhaps, 
novel to Australians, but not less interesting as a useful, 
and, bye and bye, a necessary study. When colonists ac¬ 
quire permanent possession of the soil, then will they begin 
to thiilk in what way their acres can be employed advan¬ 
tageously. After thinking tomes inquiring; Inquiry aud 
experiment lead to right aetlng, or acting a right. 

Of British and other grasses suitable for Australia, may 
be noted—the cynosurus cristatus, or crested dog’s tail. 
Mr Sinclair has written, that the Southdown sheep ap¬ 
peared to be very fond of this grass, its nutritive powers 
rank high, and, contrary to the nature of most other 
grasses, the weight of nutritive matter lost by taking the 
crop at flowering exceeds one sixth of the value. It is, 
therefore, excellent for hay. and favours a loamy soil. It 
ranks high in nutritiv e qualities. Ofthepoa division—the 
angustifolia ranks as the most valuable. In nutrition it 
excels all others. Is early, soft, and succulent. The straw 
contains more nutriment than its leaves, in proportion to 
bulk; but it is said to be liable unto the disease of rust, 
like wheat, occasionally—probably in unfavourable soils or 
fO"gy seasons, for it never came under my observation 
that it was more subject to disease than others. The pna 
fertilU is a native of Germany. These two are singularly 
contrasted, for this flowers late, but the other early. 1 n 
nutrition, the meadow poa stands only a degree lower than 
its "reat ally. Still It produces a great abundance of early 
foliage, and of the best quality, favouring a clay loam- 

The dactylis glomerata, or round headed cock's-foot, 
although a roughUh grass, is yet a favourite with sheep, 
cattle, and horses. It is very productive, and. if cut for 
hav, the aftermath is nearly as abundant as the first crop- 
It "should be cut at flowering, and wW prosper in most 
soils, if loamy. Our objection to most of the fescue va¬ 
riety* is, on account of the lightness of their seeds, which 
will not readily vegetate, unless carefully covered in. 
Amongst these, the festuca loliacea, or spiked fesine, 
greatly resembles rye grass, but far superior, for it im¬ 
proves with age, directly the reverse of the lolium 
perenne, or common rye. 

The sheep’s fesine (festuca ovina) is a great favourite 
with the woolly feeders, notwithstanding it is a dwarfish 
grass, sheep thrive wherever this fesine grows, for its 


foliage Is fine, and its flavour agreeable to mint tastes. 

But the festuca duriuscula, or hard fescue, possesses higher 
qualities in general, and is, in fact, one of the best of the 
fescue species, Boih these prefer dry soils, like the ani¬ 
mals which love them. 

Phleura prateuse, or Timothy grass, the cat’s tail of 
Sinclair, Is admirably adapted for the climate of this 
colony. It is decidedly my own favourite The Timothy 
grass sustains the greatest heats of a Canadian summer, as 
it sends down a strong lap root; and the leaves to seed 
stalks grow as 801. The great nutriti e qualities of this 
grass, the relish horses and cattle seetn to have for It, its 
value either for pasturage, or for hay of the finest quality, 
renders it well worthy of culture by every improving 
Australian. Should it prove slightly couchy, such a na¬ 
tural tendency cannot be objectionable for permanent pas¬ 
ture, and the couchiness is no obstruction to farming 
rotation of cropping, if such a course should be ever 
practised in Australia. Superadded. the seeds are beauti¬ 
fully manageable, notunlike to red clover seeds in size, so 
that a single pound contains a great number. It will suit 
almost any soil. 

II. Lolium perenne Italienne, Italian rye grass, yields 
an early blade aud a much more abundant herbage than 
the common British ryegrass. It also springs up quickly 
after having been eaten down, and the almost evergreen 
appearance renders its value still more Important. Dr. 
Shcrwin, of Mittagong, (or his father or perhaps both) 
long ago managed to raise as much seed of this grass as 
sowed twenty acres. After a lapse of twenty years, the 
superficies presented a decided superiority of verdure over 
the best bush land in the vicinity. (Through favour of 
Mr. P. L. C. Shepherd a small quantity came to hand of 
the parcel presented by Mis Excellency the President. It 
is hoped when any good things are disposing amongst you, 
that a friend will be remembered uho lives o’er the hills 
and far awa\) 

Tiifolium Tcpens, white clover, is admirably adapted for 
many parts of New England and such soils and climes. 

It spreads both by roots and seeds, and extirpates rushes, 
juncus, blady grass, and every other grass in its extended 
progress as can be shown not eighteen miles from this 
station, where the sward is as thick w itli a white clover 
carpeting as in any place of old England. \Y hen the heads 
ripen a saccharine matter forms in the rcceptaculum 
which sheep eagerly devour. It is the writer’s opinion 
that this trefoil will prosper in a damper soil than it re¬ 
quires in Albion, and he dwells longer on this gramen in 
order to combat unfounded prejudices tending to assert 
that none of the trefoils arc suitable for this colony. 

Without farther extending the list, suffice it to say that 
of any recent introduction, the sorghum promises to be¬ 
come of considerable worth as an excellent food for hprses, 
independent of other uses. All horses favour the reedy 
families, and they fatten sooner on these than almost with 
any other kind of food. The sorghum will soon rise in 
estimation as the qualities get known, and owners of horse 
stock will soon find it a fodder superior to most others 
for these invaluable but too often III used, if not abused, 
animals. A new grass was sent to the Scottish Highland 
Society from Falkland Isles, and called the Dactyls eoes- 
pitosa, Tussac grass, but no account has been received re¬ 
garding its merits. The melilotus lewcantha, or bokhara 
clover, was once much cried up, and also trifolium incar- 
natum, a .favourite at Hohenzeim, in Germany, with 
neither of whieh 1 am acquainted, 

Vitium sepiurn, bush vetch, excels all the vetches, 
some of which favour this colony. This vetch spreads 
rapidly, affords much aliment, springs again quickly after 
haring been cut, becomes thick, so retains moisture, and 
prefers a clay loom. For milch cows the vetch has no 
equal, not even cabbages; it is valuable as green food, 
and never impoverishes the soil. 

As a wholesome stomachic for sheep, the Thagodea has- 
tata or salt bush cannot be surpassed. It appears the 
colony possesses more than one kind, as Sir Thomas 
Mitchell, in his Tropical Australia, notices the R, 
parabolics as abounding on the plains of the Interior. It 
is reported to contain l-20th its weight of common salt, 
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or two ounces from two lbs. of fresh leaves. These can 
be transplanted, but l am not aware if the salt bush can 
be propagated by seeds As a tonic is recommended, the 
spartum scoparium, or Scottish broom, on elevations of 
extra tropical Australia it would grow freely. As a shrub 
which requires no culture, as a tonic which needs no ad¬ 
ministration, few plants will rate superior. As antidotes 
to liver i .t, flukes and hydropsy* the trial Is pressed on 
floekowners* particular attention. What p eserves the 
health of sheep on the moi&t soil and weeping climate of 
North Britain ? Why, the astringent heath and Scotia’s 
bonnie yellow broom. Whence also obtained the sweetest 
and soundest mutton for King Lud’s town markets? Even 
from the heath covered hills of the North, Cattle also 
would benefit by the introduction, as In many districts 
they, as well as sheep, are far from being free of tubercu¬ 
lous formations in livers and lungs, occasionally in the 
kidneys also. 

To ascertain its comparative growth in Scotland and in 
this colony a friend obtained for me ten pounds of broom 
seeds, now come to hand. Mr. Patrick Leslie and Mr. 
Deuehar go shares with me. They will sow on the hills 
and ridges of the Darling Downs and 1 scatter its seeds 
on the elevated table land of New England and on the 
dividing ranges of the Clarence district. 

With diffidence is any opinion expressed differing from 
the Rev. Mr. Walker, of Liverpool. He has stated that 
the indigofera is poisonous The indigofera of Mr. 
Walker must be widely different from the specimen for¬ 
warded to the Improvement Society by Mr. Weston some 
time ago, for cattle and sheep both eat it greedily as a 
bitter, and seem better from the act. Besides finding it 
growing on his own run, Mr. M. saw it also on the Downs 
towards Canal Creek, on the Rosenthal stations- An old 
bushman, however, whom he has consulted, says that 
another variety grows about forty miles distant, having 
much broader leaves than the Rocky River specimens, is 
much taller, and is held to be poisonous : so that both 
may be right and neither wrong - a mi*st satisfactory con 
elusion it nvyst be allowed. 

Mr. Sinclair found sixteen different varieties of grasses 
on a square foot, at Woburn Abbey. In Australia it is a 
good instance of pasture land to find six of any kind on an 
equal area. Hence, large superficial extents are necessary 
to feed well a given number of sheep or cattle; and 
lienee, when stationsare overstocked, the grasses are never 
allowed to form their seeds, and so in many par.s, during 
dry seasons, “ red ruin rides triumphant,” 

Mr. “ want-of experience” says these seeds will not grow. 
1 have tried them, says he, in vain. Aye, but how ? 
Where ? Experience oucc knew a young brother who 
sowed white clover In a swampy soil, and, as might be an¬ 
ticipated, he never aiw more of his expected trefoil. 
Another scattered red c over on a stony ridge and sandy 
soil; of course the seeds died. And nothing better could 
come of it, says *• knowing-experience.” 

Indeed the success which attends all such experiments 
mainly depends on good seeds sown in a suitable soil, at a 
proper time, and at a given depth. Sound practical ex¬ 
perience is not picked up in a day. nor obtained without 
much painstaking observation. That ambiguous fellow 
colonial experience must sometimes be instructed by un¬ 
learning portions of his previous prejudices. Many Euro 
pean practiques will not work well in the young south and 
east, however excellent north of the equator. Let Aus¬ 
tralians adopt systems of their own, applicable for the 
latitudes of their own colony. 

In conclusion for the present occasion. The great ques¬ 
tion of food begins to draw deep attention from crowned 
heads, sage economists, plotting politicians, and the 
shrewdest members of either agricultural, monied, or mer¬ 
cantile interests, It is doubtful If British soils will long 
maintain their fertility, notwithstanding all the skill of 
scientific chemiitry. In France agriculture Is on the de¬ 
cline, as admitted by M. Lconce Lavergne. It is time, 
then, that Australian farming should ascend in the produc¬ 
tive scale. But the momentous problem not only involves 
the necessary demonstration of food supplies to man. but 
also of food to beast. Already the three sister colonies 
depend on New South Wales for their extra rations of beef 


and mutton; meat required beyond their own resources. 
How are we to keep up the supply? By increasing the 
gTamlniferous pabulum, and making nurseries for raising 
grass seeds, which are to be spread at fitting times orer the 
area of every run. “ If the man deserves well of his 
country, who makes two cars of corn or two blades of grass 
to grow where only one grew before." how much better 
will he merit who causes three to spring up where none 
were ever seen, or introduces new varieties having double 
the productive powers and treble the nutritive qualities of 
any which had ever previously been observed. They are 
the best friends of this colony who aid in expanding its 
productive capabilities. 

ROBERT MESTON. 


TREATISE ON THE BEST MEANS OF ERA¬ 
DICATING THE NOXIOUS BURS AND 
THISTLES GROWING IN THE COLONY. 

The eradication of the burs growing in the colony will 
be an undertaking of no mean magnitude. And in order 
to accomplish this most desirable end, it will be necessary 
that not only the people of New South Wales should act 
with promptitude, but that the stock and grain producing 
population of the whole of the Australian colonies should 
unite and act simultaneously. And in order to effect this,, 
it would be desirable that the Legislature of each colony 
should bring into operation an act to make it compulsory 
upon all land and stockholders to provide means for the 
destruction of the noxious weeds growing on their lands, 
and duly qualified Inspectors should be appointed in the 
various localities for the purpose of seeing the work pro¬ 
perly carried out. 

It now remains for me to say how the burs can be most 
cheaply and effectually got rid of, and with a view to this, 
object, 1 shall divide them into three classes, and treat 
each class separately The tools which would be required, 
and with whieh every establishment In districts where any 
of the burs are known to grow, should be supplied, are 
scythes, Dutch and other hoes, and long handled hedging 
bills. 

1st. The Bathurst Bur Xanthium Spinosum, This 
plant grows most luxuriantly on the banks of rivers and 
creeks, and on rich moist plats. The hoe should be freely 
used from the time this plant makes its appearance above 
ground, which will most probably be during the months 
of August and September, according to locality. If the 
bur bo growing in great abundance over a level country 
the scythe should be used, care being taken to cut the plant 
below the seed leaf, or as close to the ground as possible. 
In rough places, among rocks or on the banks of rivers, 
the hedging bill will be found most effectual. It will not 
be necessary to go to any further trouble after having cut 
up the plants, unless they have been allowed to grow » 
sufficient time to mature their seeds, when it would be of 
no use cutting them down without also collecting them in 
heaps and burning them on a good solid, hard piece of 
ground. If burned on loose, uneven ground, numbers of 
the seeds would escape the flames and flourish the follow¬ 
ing year. Little, if any, of this bur will germinate after 
the month of December. 

2nd, The next weed under my classification is generally 
known by the name of Trefoil, or on the Hunter as yellow 
clover, or medioago nigra of botanists. This is undoubt 
cdly the most destructive of all our burs to the interests 
of the wool grower, and (in my opinion) by far the most 
difficult to eradicate, in consequence of its creeping nature 
protecting it from the scythe, or other similar instruments. 
The common Dutch hoe. of a large size, would therefore 
be the most efficient tool to use in rooting out this pest, 
which should be cut, if possible, below the surface of the 
ground, which can be effected in most cases, as this par¬ 
ticular weed luxuriates on the richest and best portions of 
our inland plains In the case of this plant I would also 
Tecommend burning in heaps after drying. The spots 
where this weed* is known to grow should be carefully 
watched, as it often ripens its seed without raising its 
bead more than two inches from the surface. Hoeing 
should commence immediately after the plants shew them- 
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selves above ground, and be kept up rigorously for about 
three months, after which it will be found a much smaller 
staff of operatives will be sufficient to keep it from ripen¬ 
ing Us seed. 

Sid. I now come to a weed generally known as the 
Scotch Thistle, Carduus M Brian us. or Virgin Mary thistle, 
whose chief crime consists in monopolising large tracts of 
the best of our pasture land, but it frequently grows in 
isolated patches, varying in extent. This nuisance will be 
found more readily than the trefoil, as it is not unusual for 
it to grow to a height of eight and ten feet, throwing out 
large variegated leaves. It will, nevertheless, require very 
C3teful watching in order to prevent it ripening its seed, 
and I would recommend close mowing, where the country 
would admit of it, otherwise it should be dug up by the 
roots, for the probability is that it will shoot up several 
times after having beou cut down ; and where only a small 
quantity exists, the trouble of mowing several times will 
be greater than that of digging once. Where plants have 
been allowed to grow to a large size, the hedging bill will 
be the only tool, of those I have mentioned, which would 
be equal to the task of cutting them down 

In each of tha foregoing cases the sooner operations com¬ 
mence after the weeds shew themselves the more easily 
will they be destroyed, particularly the thistle, which 
throws out large leaves armed with sharp points, which 
occasion much pain when brought Into contact with any 
part of the body, and in addition is a strong hard flower 
stem which would resist the scythe. 

On the whole. I look upon the Dutch hoe as being the 
tool best suited for exterminating the burs in general, be¬ 
cause it may be worked with ease by the most inexperi¬ 
enced persons. In fact, I would supply every man, woman, 
and child, not excepting the blacks, with these instruments, 
of sizes suited to the Individuals who had to use them, and 
handles might be made of some suitable wood, which 
would not require to be much larger or more weighty than 
a moderate sized walking stick. Some inducement should 
then be offered to Insure the services of all, and to induce 
them to carry their hoes with them on nil occasions, and 
cut up all the burs that they came in contact with : and as 
it would only be necessary to continue this work for some 
three or four months, the inducement would not requ ire 
to be very great. 

It may be argued that my plan would entail too heavy 
an expense in the carrying of it out. In answer, T would 
urge the immense benefits which would accrue, to the wool 
grower in particular, upon the extermination of these de¬ 
structive weeds, and also that this war against the burs will 
not require a permanent annual outlay ; for if all the land 
could be cleared annually, without allowing any of these 
weeds to raa ture their seeds, the expenditure will become 
much less each year, till the fourth or fifth, when these 
weeds will almost entirely have disappeared. If, however, 
the burs are only partly kept down, the labour will be in 
vain, as the seeds attach themselves to all kinds of quadru¬ 
peds so firmly that they often carry them a distance of 
several hundreds of miles. Thus a few miles of neglected 
ground would be quite sufficient to supply seed in the 
country fora very considerable distance. However, 1 feel 
confident that these ruinous tares of the earth may be 
banished in a few years from our fair shores, by the united 
and simultaneous exertions of the various Legislatures of 
the colonies, and the co operation of all the residents in the 
pastoral and agricultural districts; but if one colony, 
where these pests are growing, should refuse to put her 
shoulder to the wheel in carrying out this great work, its 
accomplishment will be greatly retarded, if not entirely 
frustrated. Up, then, fellow colonists ! Up, l say, and 
be doing. Lend a ready band and willing hearti Let 
those who are highly favoured assist their less fortunate 
brethren, and banish these robbers from your shores else, 
ere long, they will gain such strength as will defy your 
efforts^ and in the end will swallow you up in ruin. 

LINDESAV SHEPHERD. 

Darling Nursery, 2nd December, 1856. 


NATIVE PLANTS, AND TIIE PASTORAL, 

A OR If ’t T LT IT I ’ A L, AND HORTICULTURAL 
RESOURCES OF AUSTRALIA. 

No II— Bv T. W. Shepherd. 

Witem last I had the honor of addressing you, I endea¬ 
voured, by way of introducing my subject, to lay before 
you tny ideas regarding the natural features ot the 
greater part of New Holland, the reasons for its present 
unproductiveness, and tha probability there exists, by 
using proper means, of rendering it fruitful. It is my 
intention, on tho present occasion, to dwell a little fur¬ 
ther upon the results to bo hoped for (should you so far 
indulge as to permit), before entering upon detail. 

In the funner paper, I stated that it was by no means 
unusual to find a country watered by rivers whose esti¬ 
mated grazing capabilities was at the rate of 100 acres 
of land for each ox; and that probably nineteen- 
twentieths of Central Australia was unfit for any 

n ose, owing to the absence of water. For the sake 
owing how vast the capabilities of Australia for 
grazing purposes might become, if our experiments 
should prove successful, we will enter into a few calcu¬ 
lations. Let us suppose that the one-twentieth or 
watered part of the country before mentioned is, under 
present circumstances, capable of supporting 10,000,01)0 
of sheep, which is, perhaps, about the truth, that tho 
grasses and herbs introduced to these pastures have 
enabled them to carry 20 sheep where they would for¬ 
merly only carry one, this gives, 200,000,000; but 
then we have the nineteen-twentieths of tho whole space 
to supply with water, which being accomplished we 
should have accommodation for nineteen times that 
quantity, or 3, $30,000,000 sheep altogether* an infini¬ 
tely greater number than the whole world contains at 
the' present time. But to put this vastness of possibi¬ 
lity in a still more striking light, we will now proceed 
to consider the money value per annum of the wool 
which these millions of sheep would he capable of pro¬ 
ducing. The average quantity of wool produced I will 
take at two pounds per head, and it trill be admitted by 
every person acquainted with Australian sheep keep¬ 
ing (it cannot bo called sheep farming, as at present 
conducted) that this estimate is a very moderate one, 
and one shilling and sixpence per pound as the average 
price of the fleece. I Veil, then, 10,000.000 fleeces, at 
3s. each, gives us the present capabilities, £1,500,000 
annual value; and 3,800,000,000 fleeces, the produce of 
the pastures as improved by the procured water and 
added vegetation, at the same value of 3s. each, gives 
£ 570 , 000,000 sterling annual value,—an income suffi¬ 
cient in less than two years to liquidate the fabulous 
amount of the national’debt of the British empire, un¬ 
less present and coming circumstances vastly increase 
that enormnns debt, which there is indeed too much 
reason to fear will be the case when the troubled state 
of affairs existing in Europe is considered. I am quite 
aware that some people will consider these calcula¬ 
tions as visionary, and they would be justified if I cal¬ 
culated upon such results as likely to be brought about 
in our time, or in the time of our vi children’s grand¬ 
children ” Perhaps, indeed, they may never be fully 
accomplished; but there surely can be nothing so very 
wonderful in rendering five acres of fertile soil capable 
of furnishing enough food for the support of a single 
bullock, or its equivalent; or nothing particularly ex¬ 
traordinary in procuring water for a flock of sheep, 
where it can he procured, in abundance by digging a 
few yards below the surface of the feeding-ground. I 
am also cognisant of the fact that, to some extent, 
Brigalow, Mailer, and other scrubs are met with in 
Central Australia, and that the presence of these ren¬ 
ders the laud covered by them unfit for any grazing 
purpose whatever, unless at such an outlay as would 
preclude all hone of a profitable return. But without 
attempting to show to wliat extent the scrubs cover the 
country,.—for no data whatever can be found by which 
we might arrive at any thing like a reasonable estimate, 
—I may be allowed to state, as my own opinion, de- 
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lived from personal observation, and from information 
derived from other travel lei's in the “ far west,” that 
considered as a whole, a comparatively inconsiderable I 
space of these millions of square miles, is subject to 
this drawback. And even supposing that half the area 
was in this predicament, yet sufficient would remain to 
supply all the woollen manufactories in the world with 
the raw material. I might dwell upon the millions of 
human beings, Lo whom such an increased production 
would afford employment; but it would be a hopeless 
task to attempt to arrive at even an approximation of 
the truth. The men, women, and children, who would 
he employed in the various stages of manufacture; the 
ship builders and sailors employed in carrying the raw 
material and the various fabrics tp and fro, all over the 
globe; and the many other trades and occupations. which 
would also he directly or indirectly affected by it, are 
almost past calculation. I will, therefore, merely state 
that the number of men who would he required for the 
immediate and direct production of the fleece, from the 
number of sheep previously mentioned, such as shep¬ 
herds, hutkeepers, overseers, ration carriers, &c., would 
amount on the lowest estimate to about four millions, 
not to say anything of the carriers, wool so it el's, brokets, 
merchants, kc., wlio would have a “finger in the pie,” 
before the dip left oar shores. 

I have gone into all these calculations, with the view 
of drawing the attention of the members of this Society, 
and through them that of our woolgrowers to the sub¬ 
ject, in order that they may see that there is no reason 
for the cry which has been raised, that the colony lias 
reached its maximum in the production of its hitherto 
greatest staple ; that there is no room for new comers, 
and that their individual sheep walks are so fully occu¬ 
pied that there is no alternative for them but to resort 
to the tallow pot. All these desponding complaints we 
frequently hear, and that they are generally credited 
by those who hear them, as well as by those who make 
them, there can ho little doubt. Indeed, what further 
proof of this can be desired than the enormous prices 
which sheep walks and cattle runs have realized during 
the past three or four years? Tlieso prices would never 
have been thought of, if the purchasers had not believed 
that they could not hope to find any suitable country 
unoccupied. Nor would so many thousands, or rather 
millions, of sheep have been sacrificed for the mere tallow 
and skins which they produced, had the owners not be¬ 
lieved that their runs were becoming overstocked. It 
is a fact that cannot be disputed, that very largo num¬ 
bers of sheep have been reduced to tallow, the proceeds 
of which would not amount to more than the price of 
the clip of two seasons from the same sheep, had the 
owners been able to feed them. This was truly “ kill¬ 
ing the goose for the golden egg,” as I hope to be able 
to show, before I have wound up the series of papers 
which 1 have undertaken to lay before you upon the 
subject. 

Nothing could be more insane, in many instances, 
than the outcries to which I have alluded. I have 
known some flock masters proposing to reduce their 
flocks because they had no more room for them, when 
by a. little foresight they might have found room for 
ten times the quantity at once, and within a few hours* 
ride of their very doors, by simply sinking a few 
wells, for in these instances, although tho stations 
were first class, yet the only water to which tho 
stock and their keepens had access was in the river 
which bounded them ; consequently the laud situated 
at a few miles’ distance from this naturally found 
water, although producing; equal, if not superior grass 
and herbage to that on tne banks ot the river, yet 
was not available during summer or in the absence of 
rain. 

From what has before been stated respecting the flat 
and absorbent nature of the land throughout Central 
Australia, it will be seen that there is little doubt that 
an abundant supply of water must exist at no great 
depth from the surface. Indeed there is some reason 
to think that underground rivers must be one of the 


means by which the immense quantity of water which 
sometimes falls upon these'boundless plains eventually 
fluds its way to the sea. Jn Captain Sturt’s journey 
down the Murrumbidgeo and Murray, lie tells us that 
lie was more than once surprised to find the body of 
water flowing through their channels considerably* in¬ 
crease in volume and force of current, as if some river 
had suddenly joined them ; and, as suc h was not the 
case, he accounts for the circumstance by the supposi¬ 
tion that underground streams or springs must add 
their waters to that of these rivers, where this increase 
was observable. 

1 cannot tell whether the practice cf sinking wells 
for he supplying water for flocks and herds, has tver 
been had recourse to on an extensive scale, in any part 
of the world. Nor do I think tliexe is any country 
where the same features are to be found. Those vast 
systems of plains with which tho continent of America 
abounds, are for the most part well watered by gigantic 
rivers, and their numerous branches and tributaries. 
The plains also of Kussia, and other countries, have 
the advantage of being well watered by lakes and 
rivers, fed either by copious periodical rains, or from 
the still more copious and inhospitable falls of snow. 
It would be vain, therefore, to seek for precedents where 
none can exist; for even if well-sinking had been 
largely resorted to iu these countries, it would form no 
precedent for us, so different is our country in almost 
every respect. It is true that Australia, like these, 
has boundless plains—hut how different. Uer plains, 
as we have before seen, are for the most part very 
slightly elevated above tho sea level, while the others 
are often found to be of great elevation. Nor do they 
resemble hers in climate or formation, as scarcely in¬ 
deed do they in any other particular. 

That wells however have been, and are used, for 
watering both sheep and cattle, there can be no doubt. 
Even so far back as the time of the patriarchs of Holy 
Writ, we find frequent allusions to them as applied to 
tlris purpose. In the case of “ Laban’s well,” wo are 
told that Jacob there found “three flocks of sheep 
lying by it; lor out of that well they watered the 
flocks.” But it appeal's that more than three flocks 
must have resorted to this well for a similar purpose, 
although it could not have been of very extensive di¬ 
mensions. The passage continues, “ And thither were 
all the flocks gathered; and they rolled the stone from 
the well’s mouth, and watered the sheep, and put the 
stone again upon tho well’s mouth in his place ” 
Again, Dacob addressing those who tended the flocks, 
said, “So, it is yet high day , neither is it time that 
the cattle should be gathered together; water ye the 
sheep, and go and feed them.” “ And they said, we 
cannot, until all tho flocks be gathered together.” In 
Syria and Arabia at the present day it is not unusual 
to meet with wells made and used* for the same pur¬ 
pose as this well* of Laban. But as for Australia, it 
seems the idea of digging a well except for household 
requirements, has hardly been thought within the 
bounds of reason. We must not, however, forget that 
very deep ones indeed have been dug in search of gold. 
And at Ballarat, where some of the shafts have beon 
sunk from 100 to 250 foet, powerful steam machinery 
has been required to keep them free from water. 

Having attempted to show what probability there is 
of procuring water by digging wells, it now remains to 
offer some practical suggestions on the best mode of 
proceeding, having due regard to the means and appli¬ 
ances most generally to be met with in the interior of 
our country. Without a sufficient knowledge of these 
it were useless to make the attempt. Were wo to ask 
the most scientific engineer for his ideas, we would 
most certainly have some elaborate machinery proposed 
both for cheap sinking and for pumping tho largest 
quantity of water to tlio surfaco in the shortest time. 
The expense ot these, however efficient they might be, 
and however cheap they might prove in the end, would, 
with the majority of onr woolgrowers, at once settle the 
question. We must propose some plan, however 
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clumsy, that can be carried out by the description of 
labour most usually met with in the bush, if we hope 
to induce people to try the experiment. Improvements 
in the machinery, &c., would immediately follow the 
almost certain success of the inoro rude commence¬ 
ment. 

To be as practical as possible, I will suppose a sheep 
establishment, similar to many that 1 have seen, and 
endeavour so to make my suggestions understood that they 
may be applied to every establishment where there is abun¬ 
dance of space, but a deficiency of, that st'/ie qua non * 
water, Suppose, then, that wc have a station of twenty 
miles in length, bounded on one side by so many miles of 
a permanent river; that no other permanent water exists 
on any part of It ; that there is fifty miles breadth of 
country at the back, grassed, as well as that near the river, 
but useless, except to rest the front run in rainy seasons, 
and that on this run, uuder ordinary circumstances, we are 
able to keep 15 000 sheep at four sheep stations, placed 
at convenient distances along the banks of the river. Dy 
this arrangement we will find that, on an average, our 
sheep do not feed more than from three to four miles out¬ 
wards from the river; consequently their run extends over 
a space of not more than sixty to eighty square miles. 
Now, it is evident that If we form four other sheep stations 
as nearly opposite to the first as the nature of the country 
will admit, and at eight or nine miles distance from them, 
we shall have room for 50,000 sheep at these second four 
new stations, for they will be able to feed as many miles 
both inwards and outwards as those at the first stations 
weieonly able to feed outwards only. At the same dis¬ 
tances from the last, form other four stations, which will 
also keep 50,000 sheep : and continue forming stations in 
this way until we have stocked the whole of the fifty miles 
of back country, when wc will find that our sheep walks 
will contain, and feed, something like 130,000 sheep, 
instead of 15 00J as at first. 

We now come to the well-sinking part of the business, 
because, unless we have procured sufficient water for all 
these sheep, it is of course out of the question to form sta¬ 
tions for their reception. It is usual on such extensive 
flat surfaces as those we have all along been speaking of, 
to find the supply of water at a greater depth than it may 
usually be found in a more undulating country; we must 
therefore make up our minds not to be daunted if we have 
to sink one, two, or even three hundred feet, before 
reaching a sufficient supply: for I feel confident that 
within that depth water will In almost every case be found 
in abundance, and in a majority of instances at a much 
less depth than at first named. Let two men, accustomed 
to the work, be sent with the proper tools and rations to 
the site of the Intended shaft (by the way men accustomed 
to this kind of work cannot be scarce in the colony now, 
after so many thousands have served the very best ap¬ 
prenticeship to it, at the diggings : a third will have to be 
employed in furnishing these with water, until they have 
leached a supply for themselves. These two men would 
be able to sink the first fifty feet in about fourteen days, 
if within that depth the water has uot been reached. 
Digging for water has this advantage over digging for 
gold, that in the former case when it begins to seriously 
impeding operations, the point aimed at is gained; we 
have that for which we have been seeking. Uut In the 
latter operation the presence of water seriously incommo¬ 
dates progress, and adds enormously to the cost of the 
undertaking. While we also have the satisfaction of 
knowing, that however successful the gold digger may be 
in his search, yet the benefit he thereby confers upon his 
fellow-creatures or himself is transient, and soon passes 
away; and cannot be compared for utility and per- 
menancy with the successful result of the search ol the 
water digger. If I may use the term. The following list 
of tools and appliances will be found all that is necessary 
for the equipment of two men so employed : One spade, 
one pointed shovel, two or three picks two iron buckets, 
one iron jumper for boring, a supply of blasting powder, 
and other neeessary blasting tools, (the last, items, 
however, may frequently be dispensed with,) one hundred 
yards of best Manila, 1} or inch rope, one crosscut. 


and one hand 53w, one large and one small American axe, 
one 10 to 15 pound iron hammer, one set of quarry men’s 
wedges, two wooden malls, (which could be made on spot 
or at the head station,) a set of wood splitter's wedges, a 
good stout windlass (which can be made on the sp it by 
any rough bush carpenter, from pine or other saplings 
almost always to be found, where other features necessary 
for the formation of stations are to be met with). With 3 
few trifling exceptions, all these tools, 4:c., are generally 
kept at head stations, for the various other purposes, in¬ 
cident to such establishments, especially when removed 
far from commercial towns, as they most commonly are. 
The cost, therefore, of the necessary tools would be an 
item scarcely worthy of consideration. 

In proceeding with the sinking, I would recommend the 
following plan:—Let the opening be a square of about 
eight feet, nntil the rock be reached, when a circular form 
would be found the most convenient form for excavating. 
I prefer a square hole, where the stratum penetrated is aii 
alluvium, because the tendency of the sides or walls of a 
shaft sunk through such a deposit, are very liable to give 
way and fall in, during wet weather, and thus not only 
endanger the lives of the workmen, but render useless 
whatever amount of work might have been performed, 
whieh liablifcies can be most easily guarded against; by 
adopting the shape spoken of. at least as far as regards the 
means and appliances most likely to be found at hand, in 
the particular localities which we are now considering. 
As the work progresses, the sides of the shaft should be 
carefully boarded up by slabs of pine or other timber 
(’which, as I have said before, will seldom or ever be 
found wanting): these slabs should be cut into lengths to 
suit the size of the shaft; placed horizontally on each side 
of it, and so grooved in one another at each end, that they 
could not be displaced by any pressure they may have to 
encounter. They should be made from trees of about a 
foot in diameter, merely split into two, the flat sides placed 
against the walls of the shaft, and of course the round or 
bark side facing the centre, this work should be well con¬ 
structed, so as to remain a permanent safeguard to the 
well from the falling in of the sides. When the sinking 
Is through rock, it is needles* to say that this precaution 
is unnecessary. 

After a sufficiency of water has been found, the next 
thing to Consider is, how to get it to the surface with the 
least possible trouble and expense. The machinery re¬ 
quisite for this purpose must vary according to the greater 
or less depth from which the water has to be raised to 
the surface, and to the quantity of water required in a 
given time. 

Where the water is not more than 25 feet below the 
surface, and the quantity required for a moderately 
sized flock, a Californian pump is decidedly the best. 
It consists merely of four boards nailed together, forming 
an oblong shaped tube, of the required length, and of a 
size suited to the supply of water desired, and the power 
which is to work it. The wateT is raised through this 
tube by means of a number of small boards, so cut as just 
to fit easily within it; these boards being fastened by the 
edge to a strip of canvas, whieh with the boards so fixed 
passes over a wooden roller turned by a common iron or 
wooden handle, such as is used for a grindstone, and 
adapted to be used by either one or two men, down the 
outside into the water, and returning up the interior of 
the tube. After passing a small roller at the lower end, 
a much larger body of water can be thrown up, by a pump 
of this description, than by any common suetion pump 
worked by the same amount of labour. It must, however, 
be observed that the Californian pump cannot be made use 
of in a perpendicular position, buf must be placed ob¬ 
liquely ; the particular angle at whieh it may be worked 
with the greatest advantage will soon be learned by prac¬ 
tice. When large quantities of water is required these 
pumps may be made of larger size and worked, through 
simple machinery, for the most part made on the spot, by 
horses, bullocks, or even by an adaptation of the wind¬ 
mill. 

When the water is beyond the reach of either the Cali¬ 
fornian or common pump, a chain pump will have to 
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procured, which can be made to raise the water from the 
greatest depth that it is at all likely* it would ever have 
to be raised. The chain pump U so well known that I 
need scarcely enter into a description of It, and the more 
particularly, ns 1 must have already tried your patience 
much by the dryness of my snbject, and my inability to 
render it in such an enlivening and entertaining manner 
as 1 could wish. I may mention, however, that this pump 
is of very simple and inexpensive construction : the whole 
Qf the machinery, even cog-wheels for turning the various 
parts, might be constructed of wood grown on the spot, if 
required. The flattened chain and iron buckets would, of 
course, have to be purchased from the iron fouuderst but 
even if the whole had to be purchased and carried hundreds 
of miles, what would the cost be compared with the ad¬ 
vantages that would accrue from its use? I presume that 
in every case where one of these pump* had to be used 
cither horse, bullock, or wind power would have to be em¬ 
ployed as a motive. 

It would be necessary in connection with wells to form 
reservoirs of sufficient capacity to contain a few days 
supply of water, to prevent accidents to the pumps 
(particularly where the wells happen to be deep) from 
famishing both the stock and its keepers. 

There is, however, no question but that when it is 
once practically shown (the proof of the pudding is in 
the eating) that water nan be procured by digging wells, 
and m?de available by pumps of one description or 
other, that many Improved modes, both ot sinking 
wells, and of raising the water, will be from time to time 
introduced, 

I have dwelt much longer upon this watery part of 
the suhject than was at first my intention (but perhaps if 
no one else appreciates my paper, from this very fact the 
teetotallers and hydropathists will), I will therefore defer 
the consideration of the grassy part until I again have 
the pleasure of addressing you. 


The first Spring Exhibition was held in 
the Botanic Gardens on Thursday and 
Friday, 1st and 2nd October. Tlie fol¬ 
lowing is a list of the articles exhibited, 
exhibitors, and the prizes awarded. 

Judges, 1st, 2nd, and 3rd Classes Rev. E. Turner, 
Messrs. Carron, M'Kean, Jess-op, and Wilson 

1st Cuss, Special.— Plants remarkable for their 
commercial products, collection not to exceed twenty 
varieties. 

Sugar Cane, Liquorice, Sarsaparilla, India Rub¬ 
ber, Croton, Tea, Coffee, Pepper, Now Zealand 
Flax, Cinnamon, Camphor, Cabbage Tree, Date, 
Coooanut, Ipecacuanha, Aloe, Arrowroot, Tobacco'. 
—Mr. J. Baptist. 1st prise, S.M. 

Peruvian Bark, Au«tralian Taberncemontana • 
Camphor, Camphora Officinalis; Olive, Spanish 
Olea, var Latifolia; Date, Phoenix Dactylifera • 
Pepper, Peperomia sp.; Tallow Tree, Stillingia 
Sebifera; Sugar Cano, Sacoharum Officinarum • 
Ginger, Zingiber Officinalis; Sago, Cycos Revolu- 
tum; Cinamon, Cinamonium Aramaticum : Arrow- 
root, Maranta Arundinacea ; Croton. Tiglium • 
Aloe, (Barbadoes) Aloe Barbadonsis ; Grass Cloth' 
(China) Bohmerh Kivoa ; New Zealand Flax, Phor- 
mium Tenax; Bolladona, Aropa Bclladona ;’Liqao- 
rice, Glycyrrhiza Glabra ; Caper, (Australian) Cep. 
paris Mitchelhi; Cork Tree, Quercus Glabra ; Tea 
Thea Bohea.—Jlessrs. Shepherd and Co. 2nd prize,’ 
S.M. 

Plants suitable for landscape embellishment, col¬ 
lation not to exceed twenty varieties.—Wide Bay 
Kowrio, Dammarn BidwilJii; Cook's Eutassa, Eu- 
tassa Cookii; Tall, ditto ditto exoelsa ; Cupressus, 
Torulosa; ditto, Uhdc.aua ; ditto, Goveniana ; 
l inus, Pondenm ; ditto, Tennifolia ; ditto, Exoelsa • 
Jumperus Bcrmudiana ; Arancaria Bidwilhi, Bunya 
Bunya ; Trenela Glaucas; Cryptomeria Japonica • 
No. 5. 


: Leichhnvdtia Maclo.ay.ana ; Cedrtts Deodara ; Abies 
Jezvensis ; Cunninghainia Lanceolata ; I’awlonia 
Imperialla; Greviilea, sp nov. Port Curtiss; Pho- 
tinia Serrata ; Ilox C-unuta; Quercus Glabra; 
Stenoc.irpus Cnnninghamit; Cineraria sp., New 
Zealand; Cephalotaxus Fortunii.—Messrs. Shepherd 
and Co. 1st prize, G.M. 

Collection of 20 plants, (tinmes unfurnished.)— 
Mr. J. Bap'ist. 2nd prize, S.S.JI. 

2p Class, Pot-orowx 1‘lAkts.—M iscellaneous col¬ 
lection of 10 plants in tlowcr, no two plants to be of 
the same variety or annuals.—Swainsonia Greyana, 
Euphorbia Splendens, Porphyroooma lanceolata, 
Solandra Grandillora, Azalea Splendens, Brunsfelsia 
oximea, Ucbeciinuni Conoeliuiuin, Lophospormum 
Grandillorum, Begonia Ingrami, Bhynchospermnm 
jawninoidea.—Ilessrs, Shepherd and Co. 1st prize, 
S.G.M. 

Begonia Manhieata, ditto Fuchsioides, Franciscea 
Uniflora, ltussillia Juncea, Solandra Lcevies, 
Azalea Indica alba, Coronilk glauca, Conocliuuin 
Calsrotiua, Yerticordia Brownii, Pittosporum Ja- 
ponloa.—Mr. .1. Baptist. 2nd prize, G.M. 

Solandra Grandillora, Euphorbia splendeus, Ne- 
raotanthus ditto, Franciscea Ex mica, ditto Latifolia, 
ditto Cniflora, IVeigola Rosea, Zhyriacanthus Stiota, 
Indigofera Decora, llnellia Formosa.—Iff Matthews, 
gardenor to R. Tooth, Esq. 

Miscellaneous collection of 4 plants in flower, no 
2 plants to ho of the same variety or annuals.— 
Cuphea Platyccntrn, Azalea Phtenici.a, Swainsonia 
Puichella, Franciscea Uniflora.—Messrs. Shepherd 
and Co. 1st prize, S.S.JI. 

Specimen plant in flower, showing superior culti¬ 
vation : Azalea Splendens.—Mr. J. Baptist. 1st 
prize, S.S.JI. 

Clematis Sieboldtii.—Jlcssrs. Shepherd and Co. 
2nd prize, S.JI. 

New or rare plant in flower or otherwise : Kalinin 
Latifolia.—Mr. J. Baptist. 1st prize, S.JI. 

Plants exhibited in the neatest order.—Jlessrs. 
Shepherd and Co. S.JI. 

Hybrid Seedling Camellia.—Messrs. Shepherd 
and Co. 

Herbaceous plants, 6 varieties : Russelia Multi¬ 
flora, Uoemanthus sp., Heupreya Scandens, Strepto- 
carpus Uexii, Cineraria, Primula Chinensis.—Messrs 
Shepherd and Co. 1st prize, B. M. 

4 Lycopodcs (no names furnished).—Jlr. H. 
Jfatthews, gardener to H. Tooth, Esq. 1st prize, 
B.Jf. 

6 Indigenous Ferns.—Ditto. 1st prize, B. JI. 

G Tropical Ferns.—Ditto. 1st prize, S.JI. 

Cactus aialasonia.—Jlr. J. Gay. 1st prize, S.M. 

G Cinerarias.—Mr. U. Matthews, gardener to R. 
Tooth, Esq. 1st prize, S.M. 

G Azaleas (no names furnished), Jlr. Jt. Guilfoyle, 
recommended fora G. JI. 1st prize, S.S JI. 

4 Azaleas.—Jlr. R. Jlatthews, gardener to 11. 
Tooth, Esq. 2nd prize. S.JI. 

G Azaleas.—Jlr. J. Baptist. 

4 Petunias.—Ditto. 

Rose (Souvener de la JIalmaison).—Jlr. J. Gay. 

8 Polyanthus and Primros.s.—Jlr. J. Baptist. 
Cactus flagilliformis.—Mr. J. Gay. 

4 Cactus.—Jlr. J. Baptist. 

3rd Class, Cut Flowers.— 12 Yebenas. Jlr. II. 
Matthews, gardener to R. Tooth, Esq. 1st prize, 
B.JI. 

Stocks.—Jlr. II. JIathews, gardener to R. Tooth, 
Esq. 1st prize, B.JI. 

Collection of Iridicaious Plants.—Mr. H. Jfat¬ 
thews, gardener, to R. Tooth, Esq. 1st prize, B.JI. 
12 Roses.—Ditto. 

18 Flowering Shrubs.—Mr. J. Baptist. 1st prize, 
B.M. 

Bouquet.—Jlr. H. Matthews, gardener to R. 
Tooth, Esq. 1st prize, B.JI. 

Bouquet.—Miss E. Baptist. 1st prizo, B.M. 
Platyoerium Alicornie.—Jlr. J. Gay. 
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Indian Pink.—J. Baptist. 

12 varieties Roses, single trusses.—Ditto. 

12 Camellias.—II, .Matthews, gardener to B. 
Tooth, Esq. 

Pceonia Montana.—M. Guilfoylo. 

Collection of Iridiacea.—Mr. J. Baptist. 

Judges :—Messrs. II, Driver, M‘Junes, and Silvester. 

4th Class, Fruits. —Lisbon Lemons. —Mr. J. Gay. 
1st prize, B.M. 

24 Oranges.—Ditto. 

24 ditto, on branches,—Ditto. 

5rn Class, Vegetables. —2 bunches Carrots.—J. 
Baptist. 1st prize, 2M. 

Dish of AVoodford’s Peas.—Ditto. 

Dish of Manchester Blue Potatoes.—Ditto. 1st 
prize, 3M. 

London Flag Leeks.— Ditto. 1st prize, B.M. 

G Sticks Celery.—Ditto. 1st prize, 2M. 

3 heads Curled Savoy Cabbage. — Ditto. 2nd prize, 
1M. 

Sweet Potatoes. — Dilto. 1st prize. B.M. 

Stone Turnip.—Ditto. 1st prize, 2.M. 

"White Brocoli.—Ditto. 1st priz*, 1M. 
Cauliflowers.—Ditto. 1st prize 3M. 

Asparagus.—Ditto. 1st prize, B.M. 

Bishop’s Dwarf Pea.—Ditto. 1st prize, 2M. 
Collection Culinary Herbs.—Ditto. 1st prize, 
B.M. 

Collection Medicinal Herbs. — Ditto. 1st prize, 
B.M. 

Collection of Salads.—Ditto. 

Turnips.—His Excellency the Governor-General. 
Gardener, A. Kloster. 1st prize, B.M. 

Cabbages (Eastham).—Ditto. 1st prize, 2M. 

Ited Cabbage. —Ditto, 1st prize, 2M. 

White Stone Turnip.—Ditto. 

Silver Skin Potatoes.—Ditto. 

Broad Beans.—Ditto. 

Cauliflower.—Ditto. 

Peas.—Ditto. 

Parsnips.—Ditto. 

Brocoli.—Ditto. 

25 sticks Asparagus, Red Beat, Top Artichoke, 
Ash Leaved Kidney Potatoes, Scarlet Apple ditto, 
Early York Cabbage. Early Dutch Turnip, Yellow 
Stone ditto. Carrots, Horse Radish, Prick ley 
Spinach, Symeter Pea, Hollow Crowned Parsnip, 
Battersea Cabbage.—J. Baptist. 

Judges:—Dr. Woolley, Captain Ward, M. Scr.tis, 
Messrs. M’Donell and O. Ottley. 

6th Class, Agricultural and Commercial.— 3 
bottles red Irrawang Wine.—Mr. J. E. Jhake. 1st 
prize, G.M. 

3 bottles whito ditto.—Ditto. 

Pickles made with colonial vinegar. —Mrs. Lyall. 
1st prize, S.M. 

3 bottles Preserved Fruits.—Ditto. 1st prize, 
H.M. 

Silk.—Edward Knapp. 1st prize, S.V. 

Straight edges of Tulip Wood.—Ditto. 

Paste and Liquid Blacking (excluded on account 
ofthenaino of manufacturer appearing). — Messrs. 
A. Caporn and Co. 1st prize, II. M. 

Olive Oil (not devoid of the flavour of the olive). 
—Messrs. Shepherd and Co. 1st prize, H M. 

Collection Mixed Fancy Wine BLcuits. —Mr. 
Thomas Cripps. 1st prize, S.M. 

BrideCake.—Ditto. S.M. 

Wax Flowers. — Mrs. Andrews. 1st prize, S.SsM. 

3 bottles Madeira, 1819.—W. Lawson, Esq Ex¬ 
hibited by A. Roberts, Esq. 

3 bottles Claret, 1319. —Ditto. 

Ditto llock, 1851. — Ditto. 

5 v amples Wine, 3 bottles each. —Mr. J. E. Blake. 

4 Samples. — IIoiu C. Cowper. 

Cotton Thread, from cotton grown in Xew South 
Wales. — J. E. Ebswortb. Awarded to the grower. 
1st prize, S.M. 

2 Composition Centro Pieces.—Mr. J. F. Cripps. 


Spice Nuts.—Thomas Cripps. 

Orackneils. —Ditto. 

Collection Wine Biscuits. —Mr. J. F. Cripps. 

1 Bride Cake. — Ditto. 

1 ditto small.—Ditto. 

Wax Flowers.—Miss M Tones. 

Leather Brackets. — Mrs. Andrews. 

Ditto Frames.—Ditto. 

Sun Dial.—Mr. A. Bolam. 

Gothic Ruin.—Mrs. A. R. Freeman. 

1 Scarifier. — Mr. John Arkins. 

1 Breast Plough.—Messrs. Chapman Bros. 

1 Single Horse ditto.—Ditto. 

1 Scarifier.—Ditto. 

Protests having been handed to the Secretary, 
and a meeting of the Exhibition Committee called, 
it was unanimously resolved, “ That tho prize 
awarded to .Mr. M. Guilfoylo for Azaleas he disal¬ 
lowed, hut that a special prize of the same value he 
awarded on account of the beauty of the exhibits.’’ 

The Committee ruled that the prize awarded to 
Mr. H. .Matthews, for Iridacious Plants, should 
stand, it being a special prize. 

A prize was also awarded to Miss E. Baptist for 
a Bouquet. 


RAILWAYS OF THE UNITED STATES. 

By Captain Douglas G Alton, R. E. 

(Continued from last month J 

Tlie interior of the car forms a large room, -with a 
passage, of from 1 ft. 9 in. to 2 feet wide, down the 
centre, upon each side of which cross seats are arranged. 
These seats are intended for two passengers each; they 
are from 3 ft 3 in. to 3 ft. 6 in. long, about 1 ft. 6 in. 
wide, and 1 foot apart. The back is arranged to be 
turned, so that the passenger may sit with his face in 
either direction. The seats and backs are comfortably 
cushioned, and there is a window, and ventilator above, 
to each. A capacious netting is carried along earii 
side, from one end to the other, for the reception of um¬ 
brellas, bags, and cloaks, in winter the cars are 
warmed by means of an iron stove in tho centre; and 
they are lighted at night by lamps placed at the sides. 

In a certain proportion of the passengers cars, a por¬ 
tion, about 7 feet long, 3 ft. 6 in. wide, is partitioned 
off, in which is a small room for the convenience of 
ladies nursing, and a watercloset. In the summer iced- 
water is placed in water-coolers in the cam. 

On some railways, where the journey Occupies a con¬ 
siderable time, as for instance, the Illinois Central 
between Cairo and Dubuque, some of the cars are fitted 
with compartments about the size of our first-class 
carriage compartments, in -which the seats are arranged 
for the backs to turn, up, and so to form two tiers of 
berths, or sofas, for the accommodation of passengers 
who may wish to lie down. For these an extra price is 
charged. 

The dust caused hv the friable nature of the soil is 
the great inconvenience of summer travelling in the 
United States. Several plans have been tried to avoid 
it. On some railways windows have been constructed 
so that the sides should slant outwards and throw 
it off. 

On the Michigan Central Railway a screen of tarred 
canvas is fixed, so as to reach from the lower framing 
of the cars to within about two inches of the mils out¬ 
side the wheels. The screen terminates in a frame¬ 
work, which is arranged to abut against a similar 
framework on the next car, so that from one end of the 
train to the other a tunnel is formed under the cars, in 
which the dust is confined, and can only escape at the 
cud of the train. This plan prevents dust in the cars, 
but it is said to cause heated axles. 

On the Now York and Erie Railway, the following 
plan secures freedom from dust and good ventilation. 
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A funnel, placed at tlio top of the car, faces the direc¬ 
tion in which the train is proceeding, and the movement 
of the train causes the air to pass down this funnel into 
a chamber, where it is purified. A cistern of water is 
fixed under the car, and a pump worked by the rotation 
of the axles of the car forces tho water into the cham¬ 
ber through jets arranged to fill the chamber with 
spray. The air, in passing through this spray, is freed 
from dust. In cold weather, a stove is placed, so as to 
warm the water. The air then passes through flues 
under the floor into the interior of the car. The win¬ 
dows must be kept closed. As this arrangement is in 
practical use on several cal's on tho New York and Erie 
Railway, it would be well worthy of a trial upon 
English railways, especially in large saloon carriages. 

A baggage car, or a compartment of a passenger car 
reserved for baggage, is invariably placed next to the 
engine. The baggage cars are furnished with doors at 
the sides, to facilitate tho loading and unloading of 
baggage. Baggage cars are generally 30 feet long. 
Next to the baggage cars in the trains are placed the 
cars with the compartment for mails, or for the Express 
Companies, who undertake the parcels traffic. 

Freight and rattle cars are usually covered. Their 
ordinary length is 28 or 30 feet, and they arc more 
strongly built than passenger cars. 

Almost every car is provided with a break, which 
can be applied* to all the wheels of the car. It is 
worked from either end, so that one man can work the 
breaks of two cars. In freight trains the guards usually 
pass along over the topi of tho cars, the small number 
of bridges and tunnels rendering this course safer than 
than it would be in England. 

In every train a simple and perfectly effectual com¬ 
munication between the guard and engine-driver is 
provided by means of a cord. In passenger trains a 
cord, with swivel-hooks at each end, is provided to each 
car. It passes through rings in the ceiling, and it is 
the duty of the conductor to see that the communica¬ 
tion between adjacent cars is complete before a train 
starts. In freight trains the cord is passed over the 
tops of the cars. This cord is attached to a bell on the 
engine- 

The construction of a train on American railways 
favours this mode of communication more than on 
English railways. The carriages are longer, and there¬ 
fore there are fewer of them, and consequently fewer 
connections to be made ; and theso connections are be¬ 
tween rigid draw-bars, without expansion or contraction 
of buffer springs; and as a person can walk from one 
end of a train to another, theso connections are made 
very easily, and any omission is immediately detected. 

From the above account it will be seen that the loll¬ 
ing stock on American railways differs considerably 
from that in use in England. 

In designing their rolling stock, the Americans ap¬ 
pear to have taken their ideas more from a ship than 
from an ordinary carriage, and to have adopted the 
form best calculated to accommodate large masses with 
a mininum of outlay for flint cost, as well as the oue 
which involves a mininum of attendance upon the pas¬ 
sengers in getting in and out of trains. Whilst the 
cars have been designed with a view to avoid every ap¬ 
pearance of privilege or exclusiveness, or of superiority 
of one traveller over another, they have been constructed 
so as to secure to every traveller substantial comfort 
and even privacy. 

There is only one class, but as the cars are designed 
with more regard to comfort than English railway car¬ 
riages, this class is very much superior to second and 
third-class carriages, and only inferior to the best first- 
class English carriages. It is much to be regretted 
that almost all English railway companies have so en¬ 
tirely disregarded the comfort of second and third-class 
passengers, although, as a general rule, second-class and 
sometimes even third-class passengers pay a higher fare 
than is required for the much superior accommodation 
of American railways. 

j\’o doubt the American railway Gars cannot contain 


so many passengers as would he contained in a carriage 
of equal length divided into compartments, but tho usq 
of a door at each end, in lieu of sovoral at each side, 
effects a saving in first cost, as well as in subsequent 
trouble to tho company's servants, and allows the cars 
to be made wider than they could bo with side doors, 
steps, &c. It is also very convenient for tho passengers 
to be able to move about, especially on a long journey. 
Thu absence of compartments facilitates ventilation, 
warming, and lighting at night. There is an advantage 
derived from the uso of trucks, which deserves consi¬ 
deration, viz.: that carriages can be moved easily l'ound 
curves, and that consequently there is some diminution 
in the resistance oT carves*, and tho use of doable 
springs renders the motion of the cars very easy on a 
good road. Indeed, these cars travel without accident 
overbad roads at velocities, when our carriages would 
probably leave tho lino. The small diameter of tho 
wheels possibly increases the friction to some extent. 

Vehicles of this description would be very convenient 
in this country on all onmibas lines, and lor a second 
and third-class traffic; but it is likely that many Eng¬ 
lish first-class passengers would prefer the privacy of a 
compartment. The use of this description of vehicle 
would, however, probably render necessary a reconsi¬ 
deration of tho mode of buffing and coupling carriages 
together, if not the adoption ot the bumper at the cen¬ 
tre. This mode of coupling entails very much less risk 
upon the companies’ servants than the mode in use in 
this country, and it prevents the possibility of danger 
arising from the couplings not being properly screwed 
up ; and the use of a rigid draw-bar through the train 
would afford an easy means of enabling the engine 
driver to apply breaks simultaneously to all the wheels 
of the train. The mode of connecting American cars 
affords rather more protection than ours against that 
class of accident in which one carriage is forced through 
the adjacent one, as in such cases the platforms at each 
end, amounting to five feet of space, must be crushed 
before the body of the car is injured. 

The main advantage of tho American cars is that 
they convey a larger number of passengers, in propor¬ 
tion to the dead weight, than can bo convoyed in the 
carriages generally used on English railways. 

On the Baltimore ami Ohio Kailway, on account of 
the sharp curves, the cars are shorter than on many 
other lines, viz , TO feet in length ; these cars will con¬ 
tain 00 persons, and it was stated that they weigh about 
seven tons. As a general rule on English narrow gauge 
railways, the some number of second-class passengers 
would scarcely be accommodated under a weight of 10 
tons. 

The passenger car of the Now York and Erie Rail¬ 
way Company is CO feet long, and would contain about 
80 people. 

The freight cars on the Baltimore and Ohio Railway, 
28 feet long, with a capacity for a load of nine tons, 
weigh six tons. On narrow gauge English railways, as 
a general rule, the weight of the goods waggon is not 
much less than tho weight of load. 


EXTRACTS. 

Tiie New Telegraph Wires to India.—M r. 
Thomas Allan, C.E., has overcome certain formi¬ 
dable difficulties in tho way of extensive telegraphic 
enterprises. Thus, it is obvious that where a frail 
line of communication has to ho carried over the 
abrupt inequalities of the suvfaeo of our plobe, 
creeping over the summits of mountains, ami lying 
along the deep shelves in the bed of tho ocean, too 
much care cannot bo devoted to its composition and 
texture. Tho wire prepared Ivy Mr. Allan possesses 
advantages superior to those of any other conductor 
at present in uso, and in tho main requisites Of con- 
ductibility, strength, lightness, and cheapness, its 
superiority is incontestiOlo. Tho submarine wires 
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commonly employed are of copper, insulated with 
gutta-percha, and encased in iron. Mr. Allan’s 
wire is one of iron, insulated with a now flexible 
material, sufficiently strong to afford a full protec¬ 
tion from all the contingencies to which such a con¬ 
ductor is ordinarily liable. The differences between 
the two are at first sight rather startling. Weigh¬ 
ing in some cases as little as one-tentli of the com¬ 
mon wire, wo obtain a conducting power three or 
even five-fold greater, while the relativo proportion 
of tho strength of the wire to its weight, is increased 
to a considerable degree. Add to those facts the 
diminished cost of construction, and the greater 
ease with which it can bo laid down.— Year Book of 
Facte, 1857. 

Preservation of Fresii Meats. —Mr. Geor.gc 
Hamilton, F.O.L., has read to the Liverpool 
Chemists’ Association a paper on tho “ Preservation 
of Fresh Meat.” After noticing tho different pro¬ 
cesses hithorto employed for the preservation of 
meat, ho detailod a long series of experiments which 
he had performed in 1852, and which had led him to 
tho discovery of the preservative properties of bin- 
oxide of nitrogen, which preserves meat from putre¬ 
faction without changing its colour or consistence; 
nor did it afterwards putrefy when exposed to tho 
air. Since the first announcement of theso experi¬ 
ments, at tho meeting of the British Association, 
held there in 1854, tho honour oi a similar discovery 
had been claimed for a French savan, but I’Anbfi 
Moigno, who was present in the chemical section 
when Mr. Hamilton's paper was read, says, in a 
letter to that gentleman, “ 1 shall be happy to make 
known your priority.’’ 'l'ho lecture was illustrated 
by a number of specimens of meat which had been 
prepared according to the process, ana which looked 
as fresh a 3 if thoy were just killed; and when 
cooked, as some of the specimens were, they could 
not bo distinguished from ordinary meat.—rear 
Book of Facts, 1857. 

Filtration of Water —Mr. H. M. Witt, F.C.S., 
Assistant Chemist to the Government School of 
Applied Sciences, has communicated to the Philo¬ 
sophical Magazine, No. 7(1, a paper "on a peculiar 
Power possessed by Porous Media (Sand and Char¬ 
coal) of removing Matter from Solution in Water.” 
The paper consists of certain experiments which 
were undertaken with the view of ascertaining by 
chemical analysis the more precise nature of the 
effects produced upon ordinary river-water, such as 
that of tho Thames, by its passage through filters 
composed of these media respectively, and of com¬ 
paring their powers; but it is Believed that tho re¬ 
sults obtained possess an interest extending con¬ 
siderably boyoud the question to assist in the 
solution of which they were made. The system of 
purification adopted by the Chelsea Water-works 
Company at their works at Chelsea, consisted 
hitherto (for the supply has by this time commenced 
from Kingston) in pumping the water up out of tho 
river into subsiding reservoirs, where it remained 
for six hours; it was then allowed to run on to the 
filter beds. These are large beds of sand and gravel, 
exposing a filtering surface of about three-fourths 
of an acre, or 32,G70 square feet; and the filtration 
taking place at the rate of one foot per hour, yields 
about 204,187 gallons of filtered water per hour. 
The filters are composed of the following strata in a 
descending order 

ft. in. 


No. 1. Fine sand . 2 6 

2. Coarser sand . 1 0 

3. Shells . 0 6 

4. Fine gravel. 0 3 

5. Coarse gravel. 3 3 


These several layers of filtering materials are not 


placed perfectly flat, but are disposed in waves, as 
seen in the sectional drawing ; and below tho convex 
curve of each undulation is placed a porons carthcu- 
waro pipe, which conducts the filtered water into 
tho mninB for distribution. Wo hare not tptco for 
the details, but quote .Mr. Witt’s brief summary of 
the most important results of this investigation 
It has been shown,—1st. That sand, charcoal, and 
probably other parous media, possess tho very pe¬ 
culiar property of removing, not merely suspended 
impurities, but even dissolved salts from solution in 
water; 2nd. That charcoal enjoys pre-eminently 
the power of abstracting organic matter from solu¬ 
tion; but that even sand likewise is capable of 
effecting the same result, though to a far less extent; 
3rd. That theso powers, possessed by both these 
media, increase in intensity to a certain extent with 
the degreo of imparity of the solution; 4th. That 
these properties of porous media have important 
bearings upon hygienic science, agricultural prin¬ 
ciples, and geological phenomena. Tho various 
analyses given show great variations ill the compo¬ 
sition of tlio river-water, between the two points at 
which experiments were made, vis., at Chelsea and 
Kiu" 5 ton, as well as at the different seasons of the 
year. Mr. Robert Hunt, F.K.S., Keeper of the 
Mining Records, lias addressed to Mr. Witt the fol¬ 
lowing examples, within his own knowledge, con¬ 
firmatory of Mr. Witt’s views. At l’orran-porth, 
some six or seven mileB north of Truro, the heaps 
of waste (deads) from the old mines contain con¬ 
siderable quantities of copper pyrites, which is, in 
tho process oi decomposition, converted into sul¬ 
phate of copper. This salt is washed out by tho 
rains, and tho solution flows through the sands 
(Mown sand) widely spread over that district. The 
sulphate of copper is separated by tho sand, and the 
sand containing the eopper is collected from time to 
time and sold to the copper-smelters. Again, at 
Botallnck Miso, the water which filters through tho 
rocks from the Atlantic Ocean in the levels which 
are worked ont under the bod of the soa is found 
to have lost much of its original saltncss.”— Year 
Book of Facts, 1857. 


NOTICE TO COKRESPONDENTS 


We are much obliged to Mr. C. G. Robertson, of Dem • 
troon, for tbe geological specimens he forwarded to us- 
We have placed them in the hands of a most competent 
authority, and hope to give a report upon them in our next 
number. The valuable paper on Ancient Indian History 
shall not be lost sight of. 

In answer to several enquiries as to the practical work" 
ing of tbe machine suggested by Mr. Dyer for the extrac¬ 
tion of the stumps of trees, he begs to say that arrange¬ 
ments are in progress for carrying out some experiments 
with a machine constructed on this principle. The result 
of these experiments shall be taithfully recorded. 

J. B., Bathurst_We should be glad to hear from you 

again on silk cultivation. 

r. T._Your highly interesting paper came too late 

for insertion in our present issue. It shall appear in our 
next. 

T. B_We are obliged for your hint. 

Received—Windsor Review. Month. Health Officer’s 
Report. Poem on the Wreck of the Dunbar. Victorian 
Agricultural and Horticultural Gazette. 
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Sydney, 7th October, 1857. 
HEALTH OF SYDNEY. 


The number of Deaths registered at the Central Office during the month of September 
is 88, viz., 47 males and 41 females, of which 31 were under 5 years of age. 

The Deaths registered during the corresponding month in last yea? are 97. 

The number of Births registered during September, is 197, viz. : 95 males and 102 
females, being an excess of 42 over the monthly average of 1856, and 109 over the 
Deaths of the month. 


SUMMARY OF DEATHS of loth sexes Registered in Sydney, from 1st to 30th 

September, 1857. 


Causes op Death. 


Zymotic Diseases. 
Endemic, Epidemic, & Con¬ 
tagious .. 


Sporadic Diseases. 

Of Uncertain Seat. —Dropsy 
and other Diseases of Vari¬ 
able Seat. . . 


Of Nervous Si/stem.c. Dis¬ 
eases of the Ijrain, &c. ... 


Of Respiratory System .— 
Diseases of the Lungs, &c. 


Of Circulatory System.- 
Diseases of the Heart and 
Blood vessels. 


Of Digestive Organs. Dis¬ 
eases of the Stomach, 
Liver, &c.... 


Of Urinary Organs. —Dis¬ 
eases of the Kidneys, &c... 


Of Generative Organs.. 


Of Locomotive Organs .— 
Rheumatism, Diseases of 
the Bones, Joints, &c... 


Of Integumentary System- 
Diseases of the Skin. 


Old Age . 


External Causes. Tiolencee, 
Privation, & intemperance. 


Unspecified -. 


Total from all Causes ... 22 


31 


3 1 7 


5 5 
i 


3; 3 


4 4 


11 


18 

16 

18 


88 


CHRIS. ROLLESTON, Registrar General. 

Errata .—In the table for last month, by a mechanical error in the printing, two figures were displaced from 
their proper column. 

In the line of causes attributed to the Nervous System, there are three deaths recorded in the column 20 to 25 
years of age, and three also in the column 25 to 30 years of age. These figures should have been transferred to 
the line below, viz., “the Respiratory System.” The totals, however, are quite correct. They should, however 
have been stated to be the totals for one month, not three months. * 
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METEROLOGICAL REPORT. 


Sydney - , Month of September, 1857. 


From observations taken at 9 a.m. and 9 p-m, each day. 


2 

fcT 

Q> 

a 

o 

P. 

o 

m 

Barometer, Reduced, 

etc. 

Temperature of Air. 

Moisture. 

Cloud, 

Winds. 

Remarks 

on 

Weather, etc. 

3 

a 

c Ci 
a "3 

1 g 

Maximum. 

Minimum. 

Greatest 

Range. 

Dew point. 

1 Rain. 

Inches. 

3 

g 

g 

Form. 

Gene ral 

Direction 

1 

30-297 

53-0 

Cl.6 

49-3 

12-3 

50-2 

*61 

3 

Cu.-St. 

SE. 

Showery. 

2 

30134 

57-4 

GG-0 

41-0 

250 

53-4 

*00 

0 

Ci-St. 

NNE. 

Very fine. 

3 

29-814 

59-0 

733 

47-7 

25-6 

40-7 

*06 

6 

Ni. 

BW. 

War m wind. Sto rmy. 

4 

29-933 

53-2 

61-6 

401 

15*5 

35 9 

•00 

1 

Cu. 

SSW. 

i 

5 

30021 

541 

03-5 

420 

21-5 

42-6 

*00 

5 

Cu. 

SSW. 

> Very drv winds. 

68 

30-035 

50-3 

62 6 

41-3 

21*3 

42 6 

00 

1 

Cu. Ci. 

SW. 

J ' ' 

7 

29.980 

50-5 

626 

39-3 

233 

42-0 

*16 

G 

Cu.-St, 

SW. SE. 

Showers. 

8 

30-037 

46-1 

58-5 

42-0 

1G*5 

38-9 

•00 

1 

Cu. 

S. SE. 

) Cold. Heavy dews. 

9 

29-925 

50-1 

64-6 

34-5 

30-1 

13-2 

.00 

0 


SW. E. 

j Fine davs. 

10 

29*909 

54-4 

G7-.J 

40-7 

26-6 

47-9 

■00 

1 

Cu. 

North 

Calm and pleasant. 

11 

29-961 

54*5 

642 

40-7 

23-5 

49-5 

•01) 

6 

Ci.-St. 

Calm 

[lazy cloud. 

12 

29-917 

50 ’3 

61-2 

41*4 

19-8 

433 

•13 

0 

Cu.-St. 

South 

Showers. Dew. 

13S 

29*769 

53-0 

66-8 

39-4 

274 

43-9 

•00 

0 


SW. 


14 

29-870 

•19-7 

+t . 

353 


378 

•00 

2 

Cu. 

South 

y 1 me clear days. 

IS 

30-102 

■17-7 

58-1 

39-5 

18 6 

44-2 

•18 

5 

Cu. 

SSE. 

I Large clouds and 

16 

30-120 

-18-3 

G0-1 

39-3 

20-8 

46-7 

•32 

1 

Cu.-St. 

SE. 

[ showers of rain. 

17 

30-044 

55'G 

639 

36-7 

27-2 

61*0 

•08 

9 

Ci-.St. 

NNE. 

Cloudy. 

18 

29-985 

59-8 

09-8 

14.3 

25-5 

560 

•00 

2 

Cu. 

NE. 

Fine ^Eclipse). 

19 

29-858 

64-7 

75*2 

49-3 

25-9 

51-1 

•00 

4 

Ci.-St. 

NW. 

Hot wind. 

20S 

29*933 

501 

75 0 

53-0 

220 

441 

•00 

0 

Cu. 

wsw. 

1 Delightful weather. 

21 

29-908 

64*1 

76 5 

39-3 

37-2 

43-6 

•00 

O 

Cu. 

wsw. 

| Fresh, drv breezes. 

22 

30-059 

51-8 

71.0 

37-5 

33-5 

35-2 

•00 

0 


wsw. 

[ Sheet lightening on 

23 

30128 

5S-9 

08-5 

361 

32-4 

435 

.00 

5 


SW. SE. 

J 21st. 1 

24 

30-316 

52-8 

64-8 

52-2 

12-6 

404 

‘00 

4 

Cu. 

SE. 

) TV 1 

25 

30-319 

590 

70-4 

38-4 

32-0 

51-7 

•00 

0 

Cu. 

NE. 

V1 me days. 

20 

30-342 

58-2 

69*5 

433 

26*2 

550 

•00 

7 

Cu. 

S. E- 

Mists and dews. 

27S 

30*252 

59-8 

71-8 

46-5 

25-3 

57-5 

•00 

5 

SI. 

NNE. 

Misty morning. 

28 

30076 

66* 1 

758 

48-1 

27-7 

59-9 

•00 

6 

St. Ci.-St. 

Variable 

Sultry day. 

29 

29-880 

650 

SI-4 

57-4 

24-0 

54-0 

.00 

10 

Cu. Cu-St. 

w. s. 

“Southerly” squall. 

30 

29-995 

52*4 

028 

46-3 

16-5 

401 

•00 

1 

Cu 

South 

Fine, 


30 033 

55-3 

67-2 

,42-9 

24-0 

46*0 

1-54 

31 

Highest j of sin 

gle readings 













30-367 

70G 

81*4 


46-9 

60-5 

Cl 

10 





29 736 

400 


34-5 


34-4 


0 


Means and 

sums. 


30 033 

56-0 

GS*1 

44-8 

23-3 

47*8 

3-90;i 

14-1 

Averages of September, 1855, 1856. 


N.B.—The observations are not corrected for diurnal 
range The principal instruments have been compared 
at Greenwich, and the readings are all reduced ac¬ 
cordingly. 

Pressure. —The barometer is 11 feet above the sea-level 
the greatest range of pressure is '631 inch, The 
mean gaseous pressure of dry air is 29*715 inches. 
Temperature of Air ,—The mean of all self-registered 
maxima and minima is 55 0 degrees. The adopted 
mean temperature of the month from all observations 
is, therefore, 55\2 degrees Fahrenheit. 

Moisture. —The dew-point is calculated from readings of 
Negretti'sand Zambra’s dry and wet bulb thermome¬ 
ters, by the use of Glauber's tables. 2nd Edn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m., is 50*8 degrees. The mean elastic force of 
vapour is 0‘31S inches. The average proportional 
humidity of the air is denoted by 73, perfectly ary 
air being taken as 0, and saturated damp air as* 100* 
Rain. —More or less rain fell on 7 days during the 
month. The total depth being 1*54 inches. It is 
collected at one foot above the ground, and measured 
at 9 p.m. 

Cloud. —The extent of cloud is express by the tenths of 
the whole skv covered bv it. 


The forms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred during 
the month being added in figures. 


Cu. 

Ci. 

St. 


Cumulus 16 

Cirrus.1 

Stratus.2 

NL 


Ci -Cu. Cirro-cumulus. ... 0 

Ci.-St. Cirro-stratus . 5 

Cu -St. Cumulo-stratus ... 5 
Nimbus,... 6. 


Winds* —The winds may he thus summed up. 


NW 

2 

day 

SSE 

1 day 

West 

4 

it 

SE 

44 „ 

— 



East 

1 

AYS W 

3 

»» 

— 


S W 

34 


ESE 

2 „ 

SSW 

2 


NNE 

3 „ 

South 

44 

n 

North 

1 „ 

Calm 

1 


A r ariable 

1 .. 


By comparing the averages of this month with those 
of the same month of the last two years, as given in the 
lowest line of the table, it will be seen that this month 
has been a litte colder and a little drier than usual; 
the amounts of rain and cloudiness are considerably less, 
but the mean height of the barometer exactly the same. 

W. S. JEYONS. 

Double Bay, near Sydney, N.S.W. 
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EDUCATION IN SCIENCE. 

We arc not at all desirous to enter into the 
controversy, that appears to have assumed a 
chronic form ill this community, on the sub¬ 
ject of education. The spirit and intention 
of this periodical is rather to record facts, 
and to throw out suggestions calculated to 
advance the material interests of the colony, 
than to discuss its institutions. It is not 
possible, however, for us to ignore the 
great advantage the colony would derive 
were the youth in pur educational esta¬ 
blishments to receive a sound elementary 
scientific education. This is an assertion 
which, we are sure, none will gainsay, and 
we feel quite justified in urging its consi¬ 
deration by all the means in our power. 

It is gratifying to observe that the im¬ 
portance of a knowledge of the physical 
sciences, and of scientific training, is now 
increasingly recognised in the venerable 
seats of learning in the mother country. 
Oxford and Cambridge arc moving with 
the times, and the British Governqfent, by 
the agency of the Committee of Privy 
Council in the department of Science and 
Art, is placing within the reach of all 
British schools, the means of sound prac¬ 
tical instruction. 

If education is to become general, it must 
first be shewn to be desirable and valuable. 
Now, it is not to be wondered at, that 
an ignorant father should have a very 
dim perception of the advantage he would 
gain by his son being able to make Latin 
hexameters. He would realize much 
more readily the desirability of the youth 
knowing so much of land surveying as to 
lie able to take an accurate measurement 
of the patrimonial acres, — or possessing 
sufficient botanical knowledge to discern 
poisonous herbage in his pastures, —or be¬ 
ing acquainted with agricultural chemistry 
enough to apply a proper manure to his 
fields. Indeed, the circumstances sur¬ 
rounding life in the Colonies, render such 
acquisitions of far higher importance than 
they ever can be in old and settled coun¬ 
tries. A man, with some scientific know¬ 
ledge, in the bush, is a benefactor to his 
neighbours for miles round. Several in¬ 
stances of tliis occur to our recollection. 
We are convinced, if these practical sub¬ 
jects were made leading features of our 
University and public school education, 
a very large increase of pupils would, take 
place, and immense benefits would be con- 
.ferred on the communitv. 

Nov. 1857. ' No. & 


Wc here take the opportunity to pay our 
humble tribute of admiration to the en¬ 
lightened statesmanship and lofty philan¬ 
thropy that actuated the founders of the 
Sydney University. In our opinion, that 
Institution is not premature. No period 
can he too early in the history of a state to 
lay broad and deep the foundations of 
learning. We doubt not that it is the in¬ 
tention of the Senate to enlarge its course 
of studies. Wc know and value the 
labours of the present accomplished pro¬ 
fessors, and are in a position to bear per¬ 
sonal testimony to the self-sacrificing zeal 
of the excellent Principal, but we would 
wish to see associated with these gentle¬ 
men, Lecturers on Botany, Agriculture, 
Geology, and Mineralogy, and on the Me¬ 
chanical Sciences, including the Steam 
Engine, and all possible combinations of 
constructive mechanism. 

We have derived much pleasure from 
an examination of the course of study 
pursued in the educational establishments 
in America. There the physical sciences 
take a much higher rank than in our own 
universities and schools, and we think we 
can discern the effect of this early training 
in the great ingenuity displayed in their 
mechanical inventions, and in their com¬ 
mercial enterprise. 

We do not wish to be understood as 
denying the value of a classical education. 

“• Latin and Greek,” says Sydney Smith, 

“ are useful, as they inure children to in¬ 
tellectual difficulties, and make the life of 
a young student what it ought to he, a life 
of considerable labour,— if they do nothing 
else, they at least secure a solid and vigor¬ 
ous application at a period of life which 
materially influences all other periods.” 
We are quite sensible of the impor¬ 
tance of obtaining the mastery of th# 
grammatical construction of a language, 
and are willing to admit that this informa¬ 
tion is more perfectly obtained by the 
study of the dead languages, than that of 
the living tongues. We are also aware of 
the purity «f style that is imparted by the 
study of classic models ; hut, nevertheless, 
we are disposed to regret the immense 
amount of time and energy that is ex¬ 
pended on classical studies. The intellec¬ 
tual vigour which is sought to be obtained 
by this means, would, we believe, ho better ' 
obtained by a course of mathematics. The 
application of mathematical principles to 
such branches of practical science as admit 
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of proof would follow, and render facile the 
acquisition of those arts that administer to ! 
our daily necessities. 

We do not expect to make youths at 
once expert natural philosophers ; hut we 
would endeavour to implant in their minds 
facts they would never forget, and supply 
them with information that would impart j 
to each leaf of the forest an intelligent j 
voice—that would find “ sermons in stones, 
books in the running brooks, and good in 
everything.” 

TRANSACTIONS OF THE AUSTRALIAN I 

HORTICULTURAL AND AGRICUL¬ 
TURAL SOCIETY. 

Tenth monthly meeting, Nov. 3, 1857. 

HELD IN THE ROYAL HOTEL, 

Mr. Wm. McDonell in the Chair. 

Members of Council present: Messrs. 
P. L. C. Shepherd, F. Creswick, M. Guil- i 
foyle, "VV. McDonell, O. Ottlev, J. Graham, 
G. A. Bell, Thos. Day, T. W. Shepherd, 
J. S. Wall, R. Driver, W. Carron, Dr. 
Houston, W. Deane, lion. Sec., and a very 
numerous attendance of members and their 
friends. 

The following plants and cut specimens 
of flowers were on the table, which the 
•members of Council commenced judging 
under rule 14 of the exhibition rules :— 

Collection of roses, GO varieties—exhibited by Mr. II. 
Matthews, gardner to R. Tooth, Esq., for which a silver 
medal was awarded. 

Collection of 12 roses, exhibited by Mr. H. Matthews. 

Collection of G6 varieties of roses—exhibited by 
Mr. J. Baptist, for which a bronze medal was awarded. 

Pieonia Whitlegii—bronze medal to Mr. Baptist. 

Rhododendron ponticum alba—bronze medal to Mr. 
Baptist. 

Fuchsia exquisite, Jnsticia splcndens Cambretium 
purpureum—exhibited by Mr. Baptist. 

A new IToya, exhibited by Messrs. Shepherd and Co., 
obtained a silver medal. 

A collection of roses and carnations were also'exhi¬ 
bited by the Messrs. Shepherd. 

Minutes of last meeting read and con¬ 
firmed. 

The following letter was read from Mr. 
James King, Irrawang :— 

London, 20th Dec., 1856. 

Sir,.—Last Spring I visited Italy, and was some time 
in Florence, where I procured a specimen of the seed 
which produces the grass or straw, from which the 
people there make hats, caps, and bonnets, and well 
known to be shipped as Leghorn. 

In order that these light durable articles of dress may 
be made in your colony, if not for sale, at least for domestic 
use all over the country, I send yon a package of the 
seed, which your Society will please to accept, and no 
doubt, take the best means of getting it distributed and 
propagated ; along with which I also send you a copy of 
directions procured in Italy, at the same time, for "the 
cultivation of the grass and the preservation of the 
straw. 

The locality of the ground is to be hilly, in pre¬ 


ference to low ground ,* and if it be whore there has 
been a wood, it would he preferable. 

The seed is sown in the ground from the 15th of Nor- 
ember to the end of December, that is if the situation is 
a cold one in November, if warm in December. 

The soil is to be worked, but not very deep, and to 
Tegulate that, in the space where one bushel of wheat is 
sown, you require three bushels of tho straw seed. 

V\ hen the straw is half ripe, it is polled up and tied 
in small bundles and left to dry in the sun' and when 
it is well dried it is staked up. ’in July or August the 
bundles aro to be opened like fans and exposed to the 
dew of the nighty until it becomes perfectly white, 
taking rare that it lias no rain, which would spoil it. 
W hen this is done it is stacked up again and then 
pulled for use. 

I intended at this time to have taken out and dis¬ 
tributed the seed from Sydney to the other Australian 
Colonics, but as it is now very uncertain when I mar 
be enabled to do so, without any delay, I forward it 
from this, where I shall be happy to learn of its recep¬ 
tion, &c., Address, care of Messrs. W. and K. 
Chambers, Paternoster Dow, London. 

I have the honor to be, Sir, 

Tour most obedient Servant, 

The Honorary Secretary. JAMES KING. 

I was a resident at Irrawang, Hunter’s River, N. S. 
W., for 30 years. 

Sample of the wheat referred to laid upon the table. 

Mr. F. Creswick read a paper on the 
Leghorn grass. 

The following letter was read from Mr. 
Thomas Ascott 


is ns Dane water, t/ct. 20th, looi • 
Sir—I herewith beg leave to send a specimen of cl a v 
found in thk district, variously but rudely prepared, 
which from its qualities may possible engage atten¬ 
tion. Independently of its) apparent applicability for 
the manufacture of earthenware, I suspect it may prove 
to be fire clay, in which case it would at once become 
of value.. I annex a description of tho manner in 
which the several specimens have been treated. 

I am Sir, 

Your very humble servant, 

^ THOMAS ASCOTT. 

The Secretary of the 
Horticultural Society, Sydney. 

Explanation of the several samples of clay referred 
to in the within letter by 
No. 1—Tn its natural state. 

2— Ditto burnt for 2 hours in an open house fire. 

3— Worked and dried. 

4— Ditto burnt as above. 

5— Washed day. 

6— Ditto burnt as above. 

The above samples were laid upon the table. 


Mr. Robert Meston, of New England, 
read a paper on the effects of Acrid and 
Poisonous Plants upon Graminiverous 
Animals. 


Mr. Meston laid two packages of grass 
seed upon the table, observing, that he be¬ 
lieved they would be found to produce 
excellent pasturage, and would suggest 
that the Messrs. Shepherd should be ap¬ 
pointed seedsmen to the Society, and that 
any seeds forwarded should be handed over 
to them lor experiment and report; this 
was a practice followed by many kindred 
societies in Great Britain. 
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Mr. T. W. Shepherd said, that many of 
our grasses are growing out, and, in many 
places, acrid or poisonous plants may he 
taking their place, and that it was a well 
known fact, that the weight of sheep had 
decreased of late years ; formerly the car¬ 
cass of first-class sheep would weigh 90 
lbs., now only SO Ihs.; this Mr. Shepherd 
attributed to the deterioration of our pas¬ 
tures. The public, he was sure, would he 
glad to know, that papers, such as that 
j ust read by Mr. Heston, were discussed 
at the meetings of this society. 

Fir. O. Ottley observed, that it would 
be desirable to have grass seeds experi¬ 
mented upon throughout the colony, and 
the results communicated—on account of 
the various climates that existed in this 
part of the world. 

The following communication, forwarded 
by the President from Mr. Markham, of 
Armidale, on a digging machine, was read : 

Armidste, Oct., 26th, 1857. 

To Alfred Dexison, Esq. 

Sir,—I trust you trill excuse the liberty I take in 
trespassing' on your kindness, by introducing to the 
notice of His Excellency, the Governor-General, the 
model of a digging machine, a description of which I 
enclose.* 

I have the honour to he. Sir, 

Your very humble servant, 

LEWIS MARKHAM. 

Mr. J. R. Miles desired to know if any 
of the members present could give any in¬ 
formation with respect to the blight, which 
is found to be attacking cabbages and tur¬ 
nips in the vicinity of Sydney ? 

Mr. Meston asked if the disease pro¬ 
ceeded from the root ? 

Mr. Miles said, the under sides of the 
leaves are first attacked, and that some 
person had proposed a solution of hitter 
aloes as an antidote, which he thought 
would be a rather expensive corrective. 

Mr. Matthews remarked, that the insect 
was of a green color, and that he had seen 
it on the upper sides of the leaf. 

Mr. Richards thought, that a strong de¬ 
coction of tobacco would he found to stop 
the spread of the disease. 

Mr. T. W. Shepherd considered that the 
disease was caused by the weather. 

Mr. Graham found that it was spreading 
throughout the colony, and that it was 
prevalent at Victoria. 

Mr. Creswick informed the meeting, that 
the disease was known among the garden¬ 
ers as the “ Dolphin,” and was of opinion, 

* This decription will be inserted in the next num¬ 
ber of this journal. 


that an application of tobacco water would 
he found an efficacious remedy. 

Sorghum Sacchabatum. 

Mr. Miles observed, that the Sorghum 
saccharatum was undergoing a great change, 
and that he thought much credit was duo 
to Mr. F. Creswick, for bringing it so pro¬ 
minently before the public. 

Mr. T. W. Shepherd said, that he per¬ 
ceived, through the reports in the papers, 
that in the district of Bathurst, the people 
are laying down a large quantity of sac¬ 
charatum, from which they talk of making 
sugar, and suggested that the society should 
publish some instructions for making sugar 
from this valuable grass. 

Mr. Miles proposed—That local socie¬ 
ties should he requested to communicate 
all the facts they could obtain with re¬ 
ference to this plant. 

Mr. Meston said he intended to lay it 
down as a permanent pasture. 

Mr. Creswick observed that it w r as first 
thought to he an annual, but fact had 
proved it to he a perennial, and that it 
can he propagated from cuttings. 

Mr. Shepherd stated that Mr. R. Hill 
had cut the sorghum three times, and then 
taken a large quantity of seed from it. 

Taro. 

One of the members inquired if the 
edible Taro was in the colony. 

In reply, Mr. Shepherd observed that 
the Taro used by the Pitcairn Islanders 
had been in the colony for a long time. 

CleArihg. 

Mr. Shepherd had noticed that the trees 
had been cut down at the sides of our 
country roads for the purpose of drying them 
after rains, &c., and thought it would be 
better to take them up by the roots instead 
of cutting them down, which would re¬ 
quire doing very often, and prove very 
expensive in the long run. 

The gentlemen proposed at the last 
meeting were confirmed as members, no 
ballot being demanded. 

The following gentlemen were proposed 
as members :— W. Ross, Esq., Merbuam; 
E. Morey, Esq., Euston, Lower Darling ; 
Stephen Cole, Esq., ditto. 

The following notices of papers was 
given for next month :— 

Mr. T. W. Shepherd—Native Plants, 
and the Pastoral, Agricultural, and Horti¬ 
cultural Resources of Australia. 

Agriculture, and the' necessity for a 
better system of cultivation, by Mr. Lewi* 
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Markham, Armidale, forwarded by the 
President. 

Description of a Reaping Machine in¬ 
vented by Mr. Lewis Markham, of Armi- 
dale, accompanied with a working model, 
forwarded by the President. 

The next monthly'meeting will he held 
on Tuesday, 1st December. 

ON THE DESTRUCTION OF COLONIAL 
WEEDS. 

]>y K. Mestos, Esq., op Rocky River. 

“ Weeds ate the thieves of the soil,” Aliqitis. 

*< _- Segnis horreret in aryls 

Carduus-Cappac tribuliquc.” Virg. 

What are weeds ? Any plants growing in supcrabun- 
donce and of no recognised use may be considered as 
weeds. The oat on the Lower Hunter and the gamboge 
plant; the last of which was introduced near Scone lor 
the purpose of obtaining the colouring matter known by 
that name, hut afterwards neglected, are examples, that 
useful plants may become noxious weeds. So hore- 
liounds and marigolds, with numerous others, now- 
cumber the soil where wheat and maize once were or 
might be produced. 

By weeds however, in the absolute sense, we are to 
understand, such plants as have never been cultivated, 
are positively injurious to laud, useless for man, nay 
highly detrimental to human industry; the witnesses 
of the* first awful denunciation on the ground. 

As a British farmer in by-gone years, it was held to 
be a special duty, alike causing myself and neighbours, 
to wage a constant warfare against docks, ragweed, 
thistles of sundry kinds, crowfoot, couchgrass, wharlock, 
sorrel, spurrv et multis aliis. Here in Australia only 
a few of those as yet begin to appear; but, instead, 
some very formidable foes to the pastoral and agricul¬ 
tural interests have been introduced, which threaten to 
defy the efforts of man to prevent their dissemination. 
Amongst these, the weeds known by the names of 
Bathurst burrs aud milk thistles at present claim more 
than usual attention. Nine tenths of the Australian 
weeds have been imported, either by the operations of 
commerce, or have sprung into new forms through 
transmutations occasioned by the presence of man, or 
of his sheep or of his cattle. 

Dame Nature is a great reformer, but fre¬ 
quently would seem rather indifferent how she 
brings’about her reformations. The old lady testifies 
her strong partiality to shifts, or what farmers under¬ 
stand by dotations ‘of crops, but whether beneficial or 
disadvantageous to man, madam feels in no way very 
particular." Hence an indeterminate series of B. burrs 
will be succeeded by indefinite terms of thistles; these 
mav in turn be displaced by the dock, (vuviex) or 
some others : rautatis, mutandis, secula, sceulorum. 

Kohl gives a very graphic description of the weeds, 
burien, infesting the Russian steppes, which extend 
from the marches of Hungary to the wall of China. 
Thistles are most common, of what species he does not 
tell us. The agriculturist mantains a perpetual strug¬ 
gle against these burien. and fire alone is the weapon 
f SI . a gene, v ha finds most effectual for arresting their pro- 
n vasss and preventing their complete possession of the 
>)i*. That pernicious weed termed the Bathurst burr, 
but a native of South America, at present is one of the 
worst weeds the wool growers have to contend with— 
and the carduus marianus, or milk thistle, takes its 
place of bad pre-eminence amongst farmers and set¬ 
tlers- How to eradicate these plagues in the most 
effectual manner is the problem to be solved, and a 
life partnership in the Sydney Horticultural Improve¬ 
ment Society—the Prize. 

Naturalists have remarked, that the Allwise, amply 


rovides those plants and animals against which the 
ands of man, (or, other destructives) are continually 
raised, with the abundant means for taking care of 
themselves. In the two weeds especially named, wo 
find examples of two very different wavs by which 
similar results arc accomplished in the inodes of dis¬ 
tributing their seeds. The B. burr seeds are hooked; 
those of the thistles, alated or winged. Burr seeds 
may he conveyed, unwittingly by their most bitter 
haters, to all points of the compass. They are scattered 
abroad, by sticking in the manes, tails, or legs of 
horses; or by cattle or sheep, migratory flocks move 
especially ; or on the clothes, or in the valises of man 
himself. They will stick closer than some constables 
to their prisoners or bailiff to a debtor. But the downy 
thistle seeds fly about with every puff of wind, and find 
access to every hole and corner. When permitted to 
mature their seeds, the art of man in vain is employed 
to prevent their dispersion. 

It is % very doubtful if burning itself is sufficient at 
all times to destroy the vitality of Burr seeds, although 
fire certainly makes a pretty sure exterminator. But 
futile are all attempts to bum when once the seeds are 
ripened. The concussion of cutting down shakes out 
one moiety of the seeds, the act of collecting in heaps 
allows others to drop, and a part will pertinaciously 
stick, like soldier ants, to every object which is desti¬ 
tute of a metallic. surface, in fact any attempt to cut 
down matured burrs or thistles may be denominated 
labour uselessly expended, tending only to increase, not 
diminish the evil. 

Milk thistle seeds are eaten by birds. By their 
rotundity, these and many other varieties escape the 
triturating action of the grinding gizzards, and so aro 
scattered over bill and valley, mountain aud meadow, 
by the excrementary matter of those serial tenants. 
Only ono rule can bo assuredly relied on for checking 
the increase, cut down or eradicate, ere the seeds are 
ripe. To squatters no other course is available. Every 
shepherd, overseer, or master, ought at all times to 
he armed with a weapon for cutting down and eradica¬ 
ting burrs. It is wonderful what united and zealously 
prosecuted efforts can accomplish. Shepherds ought to 
receive premiums to stimulate their activity. 

"With strong feelings of dislike to compulsory en ■ 
actments, it would not be excessively harrowing to the 
writer’s feelings, if. he saw a little sage legislation 
applied to this subject. There is no law in this colony 
as in Scotland, whereby magistrates can enforce eradi¬ 
cation of these thieves in the soil, as they are 
empowered to take up and root out the thieves of 
human society. So the burrs increase and multiply 
exceedingly. ’ One flockowuer is ready and willing to 
keep his run clear ; but thou two of his neighbours— 
promise—talk about it —and that U all. As soon will 
burrs aud thistles grow talL as forest gums, as will the 
stockowners unite for any useful purpose until dire 
necessity drives thorn, perhaps a little too late, to 
associate for the common good both of themselves and 
of the country. 

But, altho’ the advice to u cut down the weed before 
it seed ” is both short, sensible, and sure; yet the full 
application of this rule may not be so easily managed, 
and other means may be called in as valuable auxili¬ 
aries, with great propriety. We shall require all our 
weapons ana .all our energies. 

On open aud tolerably level grounds repeated rollings 
will be found of great advantage as extirpators. A 
heavy roller will soon crush down whole acres, if a 
home- can be got to walk through the thistles. They 
are mast vulnerable when young and succulent. Two 
or three, rollings qt snch times as the weeds begin again 
to grow, will prove sufficient to destroy all thistles, as 
experience fully demonstrated iu Britain, and the plan 
is worthy of a trial in Australia. As proof, who ever 
saw weeds growing on footpaths or beaten tracks, or 
hard roads or on indurated soils ? 

Again; alkaline substances in general will have the 
effeet of destroying weeds, if the salts are not applied 
in too large quantities. A top dressing with hydrate f 
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lime, or any of its preparations ; of nitrate of potass, of 
soapers waste, or of common salt, not only destroys 
w eeds, but at the same time enriches the soil Ferti- 
lity of soil is intimately connected with abundance of 
bread and meat; ergo, let us farm well, that we may 
have both in plenty. 

Common salt among British farmers is held in much 
regard as a top-dressing manure, or, excitant rather 
Science recommends its admixture with other sub¬ 
stances. A heap made nn in the proportion of two 
bushels lime with one of salt, and allowed to remain for 
several weeks unmoved, by chemical action wil l form 
new salts, namely, carbouate of soda and muriate of 
lime. The presence of these alkalies in the soil always 
operates as new stimuli; iresh and beneficial changes 
are thereby produced, the ground becomes unfit for the 
growth of weeds, but highly favourable to the health 
of any cereal cmeiform or leguminous vegetation sown 
or planted therein The expenses of such reagents 
would be more than compensated by extra fertility, ir¬ 
respective of the destruction to all sorts of weeds: a very 
desirable desideratum, if no other benefits were gained. 

. Fourthly: on arable laudsit is a good plan to scarify 
the surface as soon as young crops of weeds have sprung 
up. A single ploughing for the most part will destroy 
the whole lot. But it is far from unusual that, by a 
deeper furrow, of a few inches, myriads of seeds have 
beeu turned up which had been buried below' the vege¬ 
tating depth, and soon grow up into amazing crops of 
most heterogeneous vegetation when disinterred. In 
such cases, and to clean the land aright, a summer 
fallowing is the true remedy. A clean fallow is a 
cheap fertilizer exterminating all weeds and also gen¬ 
erating new grasses. When soils have been thoroughly 
pulverized, they are rendered more capable than pre¬ 
viously of retaining moisture, a very requisite quality 
in Australia; the ammonia of rain water becomes more 
abundantly separated, and the oxide of iron so plentiful 
in our colonial lands, is partially neutralized. 

The advantages of good faming may be summed up 
in a few words: they may confer a great common good, 
and yield to the practitioners—paying profits. 

Alkaline stimulants serve another important pur¬ 
pose : they annihilate all sorts of insects and vermin 
which infest the soil. This utilitarian quality is' 
warmly recommended to all horticulturists, agricul- ■ 
turists, vine-culturists, in one word, to all terra 
cu I tu rists, if the word is legitimate, if not, please 
legalize it, for the whole are included within the pale 
of its signification. In the writer’s opinion the 
moderate use of alkalies in the soil would be found 
very advantageous to the owners of vineyards, for 
neutralizing the natural aridity of their colonial w ines. 
The gaseous evolutions taken* up by tha vine roots for 
the laboratories of leaves and vine vessels, aud 
maturing in the grapes themselves, svould operate more 
favourably than all the fining and refining, and racking 
and sulphuring, and artificial doctoring, scientific 
skill can suggest. It is admitted that eradication 
would be the most effective process of destroying weeds. 
For this purpose an instrument has been invented, 
called a weeding pincers, not unlike a blacksmiths 
tongs. Such a tool might be very useful for rooting up 
stragglers; but where weeds are countless the work of 
eradication gets hopeless, and the task is relinquished 
iu despair. _ Over wide areas, the system of cutting 
down at all times except when seeds become ripe makes 
the ready practical remedy. Doubtless, a few will 
sprout from the old stocks. This vigonr belongs, how¬ 
ever to the younger roots. They soon perish if kept 
down, and in this exterminating, it is urged, persevere. 

It is an imperative duty to warn the colonists, that 
the rurnex, the dock begins to spread abroad in various 
parts ot* the couutiy. The I>. burr excepted, a more 
pernicious weed could not annoy a colony than the 
dock. Its seels count by thousands ; its roots propa¬ 
gate to every fibre, one ripe dock is quite enough to 
stock a whole station with young rumices. Wherever 
found this weed is plague sufficient. 


A certain colonist when changing his seed wheat 
imagined_ that he had found a valuable nondescript 
plant which grew faster than his young braird, and 
which he proposed transplanting into his garden during 
autum, as a respectable flock owner in the Darling 
Downs meditated doing for a B. Burr, when, as an un¬ 
known plant, lie first found it nourishing on. his station. 
Both in time discovered that they had been ni ,,-sing 
snakes in the similitudes of a villainous dock and 
pestilent B. burr. 

There is another burr producing weed which seems 
to follow in the walks of sheep, after indefinite periods 
of location. _ At first it looks like a trefoil, and cer¬ 
tainly pertains to the medick family. Its hooked seeds 
attach themselves pertinaceously to the legs and thighs 
of sheep, and as firmly as they stick in the wool. Ma¬ 
chinery is capable of separating this burr from the 
woolly fibre. Not so the Bathurst burr seeds; no 
machinery invented is adequate to remove it. HamA 
picking alone can detach this pernicious seed. It fol 
lows, that by how much more the wool costs a manu¬ 
facturer for extra work of hand picking, by so much 
less will the woolgrower receive for his fleeces, with a 
Per centage in addition or rather subtraction. But the 
loss is not the grower’s alone. We have a colonial 
character to uphold. By sending ill got up and burr 
containing Australian wool bales to Britisn markets, 
wo sink our good name and reputation in European 
estimation. 

^ The bastard trefoil him* may be ejected this way. 
Sow the seeds of any valuable grass which will displace 
it. Any grasses of a contrary nature adapted to the 
climate of the district will have the desired effect. In 
short, to extirpate these curses of the soil, and their 
names are legion, the vigorous efforts of a resolutely 
united body called all hands, firmly determined to ex¬ 
terminate a great agricultural and pastoral evil, are 
absolutely required. 

How can this most unusual co-operation be attained ? 
Proposed then— 

1st. That all persons holding Government lands 
under annual leases, who use not their earnest endea¬ 
vours to destroy all noxious weeds on such lands so 
leased, shall not again have their leases renewed ; and 
no leases are to be renewed on any terms without a 
weed destroying clause in each. The report of the Crow n 
Band Commissioner or of any Police Bench on the tes¬ 
timony of two creditable witnesses shall determine tho 
case. 

2nd. Every township ought to be bound to keep its 
area clear of all weeds in general, burrs and thistles iu 
particular. 

3rd. The interests of lauded proprietors may be sup¬ 
posed sufficient inducement to keep their own proper¬ 
ties free from the curse of the ground. If the suppo¬ 
sition is erroneous, an amendment would be required 
perhaps a littl^tringeut in its signification. 

4th. Landlords must insert a weed extermination 
clause in the lease of every tenant, and insist on the 
fulfilment. 

5th. Every stockholder beyond the boundaries who 
neglects to preserve his run clear of barfs and injurious 
weeds shall forfeit all claim to renewal of license, 
whether at the expiry of eight or of fourteen years, as 
the dnration may be, on no conditions whatever. The 
evidence of three reputable witnesses before any Com¬ 
missioner of Crown Lands or Bench of Magistrates will 
bo held as sufficient proof of such neglect. 

N.B. By the word tueeds is to be understood burrs, 
thistles, or any others which may in future times be¬ 
come injurious weeds. The thistle complained of, Car- 
duus Marianos, is totally different from the Scots 
thistle, which never was known as a weed. It is not 
easily propagated. 

The most proper time for cutting down this burr is 
precisely when the plant skew’s full flowering, or soon 
afer; It is maintained by many that the zanthium 
spinosum (B. burr) is an annual. Certainly the cai> 
duus mariauus. or milk thistle, must be oronounced. 
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©no of the annuals. By diligence they therefore can 
be more easily destroyed. And, to prove this possi¬ 
bility, the station of Sandilands, on the Clarence, once 
*o fall of the pernicious burr, is now thoroughly clean 
from this abomination, by the persevering industry of 
the licensees, Messrs. Robertson. 

R. MBSTON. 

In illustration of tlie mode of application 
of the Italian wheat straw, seeds of which 
were forwarded by Mr. King of Irrawang, 
Mr. F. Creswick read the following paper. 

Some years since, several efforts were made to 
introduce the manufacture of straw hats into Eng¬ 
land, so as to resemble those made at, or in tlie 
neighbourhood of, Leghorn 5 the proper variety of 
of wheat was introduced and cultivated, but, I be¬ 
lieve, was not attended with success, as the straw of 
Rye was found preferable. 

Leghorn hats are made from the straw of a bearded 
variety of summer wheat, known in Tuscany, where 
it is largely cultivated for that purpose — as the 
grano, marzuolo, or marzulano. It is much culti¬ 
vated in the neighbourhood of the Arno, between 
Leghorn and Florence. "When required for the 
manufacture of hats, the seed is sown very thick, 
upon poor sandy soils, and is pulled when the ear 
is fully shot, but before the grain is formed. 

Tin’s variety is of very humble growth, as a good 
crop does not exceed eighteen inches in height. It 
is considered an excellent wheat for vermicelli or 
inaccaroni; also for making bread. 

After being pulled, it is then bleached, by being 
spread out and watered, much the same as flax, j 
After bleaching, it is tied up in bundles, and carried 
to tlie barn, or other appropriate place, where the 
part lor making hats are selected, which is the straw 
between the ear and first joint, no other part being 
■erviceable for that purpose. 

On selecting the part on which the spike grows, 
they are classed or stapled, like wool; the course 
and fine straw separately. The coarse or thick are 
given out to children, or inferior hands, while tlie 
line or best straw are worked by good hands only. 

One peculiarity in the manufacture of the so- 
called Leghorn hat is, that the straws are not split, 
as is the case with tlie kind known as the Dunstable 
hat or bonnet, manufactured at Dunstable, in 
England, and in the Orkney Islands. Tlie plait is 
always worked with thirteen straws, which, by the 
peculiar manner of plaiting, are notfewn together 
at the edges,nor overlapped. The straws are worked 
when very wet, for which purpose each person is 
furnished with a jar, which, is filled with cold water, 
in which the bundles of straw's are put in, as re¬ 
quired ; it softens the straw, and assists the worker 
to plait fine, and makes it appear as if drawn toge¬ 
ther, without which quality it is not considered 
good. To obtain the whiteness, so much required, 
it is smoked with sulphur, previous to being worked, 
also after being .worked; and, lastly, after being 
formed into the hat or bonnet,—it is done by placing 
a chafing dish, filled with sulphur, and set fire to, 
in a large box, or small close room ; sometimes the 
bleaching requires repeating two or three times. 

The mode of plaiting is as follows :—the straws 
being picked, and put into separate bundles, accord¬ 
ing to their quality; let thirteen of them be taken 
and tied firmly together by the seed ends ; attach 
them to anything, such as the back of a chair, to 
"keep them steady ; then take hold of the loose end 


of the bundle, putting six straws into the one hand, 
and seven into the other. Take the outermost, and 
with it cross over two, then, carry it behind the next 
two, and lastly before the remaining two; after 
which, lay the straws into the other parcel of six. 
The first parcel of six, being now made seven, take 
the outermost straw of it, and carry it across the 
bundle by two, as in the former case, laying at last 
this seventh straw into the outer parcel, as before. 
It will he understood, that the outermost straw of 
each parcel is always made the .acting straw; and 
that, in the progress of the operation, each of the 
straws of both parcels are thus employed in its turn. 

I do not pretend to give a full detail of all the 
operations required in the manufacture of straw 
hats or bonnets, neither am I sure if, with our 
limited supply of the kind of labour required, we 
shall be able to compete with other older and more 
thickly populated countries. But, as Mr. King 
has been so kind as to introduce the proper variety 
of wheat, I hope to see those very useful, and cer¬ 
tainly, in. this warm climate, comfortable articles, 
straw hats and bonnets, manufactured in every 
homestead. 

FREDERICK CRESWICK. 


PHILOSOPHICAL SOCIETY. 

In pursuance of our intention to publish 
the early papers read before this Society, 
we herewith present our Teaders with Pro¬ 
fessor Pell’s paper, read July 11, 1856, 

ON THE APPLICATION OF CERTAIN* PRINCIPLES 

OF POLITICAL ECONOMY TO THE QUESTION 
OF RAILWAYS. 

I have endeavoured in tlie following paper to deter¬ 
mine some general principles from which to ascertain 
under what circumstances railways are really condu¬ 
cive to the material prosperity of a community* 

The moral and religious advantages which have been 
so much insisted upon as resulting from these means of 
communication, I leave out of consideration. What¬ 
ever thepagnitude or importance of these advantages, 
it is obvious that, in the natural course of the enquiry, 
they occupy a secondary place. The first question is, 
will an increase of material prosperity result from the 
proposed undertakings ? If this be answered in tho 
affirmative, then, no doubt can remain respecting the 
proper course to be pursued. If, however, on the con¬ 
trary, it should appear highly probable that a certain 
material loss to the community would be the conse¬ 
quence of carrying out the proposed works, then a 
question wholly distinct from the first might arise. 
Will the proposed works confer upon the community 
such important moral benefits as to justify the material 
loss? There is no room for the consideration of this 
second ary question until the first is finally settled and 
put aside. So long as the two questions are jumbled 
together, as they usually are, there is no possibility of 
of reasoning clearly on the subject, and very little 
chance of arriving at right conclusions. 

As a country advances in population and prosperity, 
improvements in the means of conmnmication become 
successively expedient. In the early life of most com¬ 
munities there is a time when nothing more can be done 
t)ian what is necessary to render the inhabited districts 
accessible. Tracks are cleared, and rivers spanned by 
tbe rudest bridges. There is a time when it would te 
a loss to the community to perform anything pore than 
these necessary preliminary operations. This may be 
understood more clearly if wesuppose, in tho first place, 
that the track is used by one man only, and that any 
improvement must be made, if at all, at his own e * 
pense, or by the labour of his own hands,. Let us sup- 
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pose that he transports annually over this road a certain 
quantity of goods. He calculates that a certain im¬ 
proved state of tho road would save him one day’s 
labour in tlio year* and that six Jays’ labour could bring 
the road into that state, and keep it so foi three years. 
To expend those six days of labour whouId be a loss of 
three days in tho three years. Or if, in ten days, ho 
could effect a permanent improvement which would 
save him one day’s labour in the year for an indefinite 
time, it might, ’however happen that he could expend 
these ten days in some way still more conducive to his 
advantage. Or again, if tho improvement could be 
made by the expenditure of a sum of money, the in 
terest on that sum might amount to more than the 
amount of the labour saved, tn either of these cases 
it would be manifestly advisable to leave the road in 
its original state. But if the amount of goods to bo 
transported increases from year to year, the annual loss 
of labour on account of the badness of the road in¬ 
creases in the same proportion, and at last becomes so 
great as to justify the execution of the repairs* 

The same principles apply generally to a road made 
use of by a comm unitv, winch should be maintained in 
such a state of repair that the total saving may be equi¬ 
valent to the expense incurred in effecting it. Any 
expenditure beyond this would be so much waste. 

When the traffic is so far increased as to render it ex¬ 
pedient to macadamize the road,an attempt is generally 
made to throw the expense of construction and mainte¬ 
nance directly upon those who reap the advantage. I 
*av an attempt, for it is clearly impossible to carry out 
the principle to its fullest extent. Many use the road 
and pay nothing, so that some must pay more than 
they should do in strict justice, or a portion of the ex¬ 
pense must bo defrayed by the community at large. 

If it happen in any case that the tolls are not suffi¬ 
cient to pay the interest upon the money expended and 
the cost of maintenance, we cannot from this circum¬ 
stance alone infer that tho benefit to the community is 
not equivalent to the expense, for the road is of use to 
others besides the toll-payers. 

On levying tolls at all, however, the principle is re¬ 
cognised that every one should pay in proportion to the 
benefit which he receives, and to the cost incurred in 
procuring it. It is not from any doubt as to the sound¬ 
ness of this principle, that it is not fully carried out, 
but because there are many circumstances too obvious 
to require particular notice, which render it inconvenient, 
if not impossible, to do so. And, moreover, the injus¬ 
tice committed on account of the imperfect application 
of the principle is generally too trifling to occasion any 
serious annoyance or discontent. 

If, however, a macadamized road is made too soon— 
if the traffic is so small that the saving to the commu¬ 
nity is not equivalent to the interest upon the money 
expended, and the cost of maintenance — then the road, 
so far from being an advantage, is a constant drain upon 
the resources of the community. The tolls are paid as a 
matter of necessity, no other means of communication 
existing; but they are paid unwillingly, they are re¬ 
garded "as a burden—it is felt that the advantage gained 
is not proportionate to the money paid. 

When a country becomes densely populated, and the 
traffic consequently large, a still further improvement 
in the means of communication becomes requisite. 
Experience has proved that under favourable circum¬ 
stances a railway, with steam locomotive power, affords 
the most economical mode of conducting the traffic. It 
may be shown in many cases that the actual cost of car¬ 
riage, including every expense, is less, in some cases 
much less, than upon ordinary roads. There can be no 
doubt that in some - countries the introduction of rail¬ 
ways has been attended with advantages sufficient to 
repay their enormous cost. 

In calculating the probable cost of carriage upon any 
proposed line, from the results of experience upon ex¬ 
isting lines, we must bear in mind that, that cost will 
depend upon the amount of the original outlay, the 
rate of interest to be paid, the prices of the various j 


kinds of labour to be employed in conducting tho traffic 
and maintaining the way and works, upon the prico of 
fuel and other materials to he consumed, and upon the 
quantity of goods to bo carried. This last point—the 
quantity of goods to bo carried—is perhaps the most 
important of all. Until its amount is ascertained, no 
other statistical information will enable ns to perform our 
calculation with any hope of arriving at correct results. 

In availing ourselves of statistical information, we 
must curefullv distinguish between tho rates of charge 
and the actual cost of carriage, bearing in mind, too, 
j that in that cost must be included a proportional part 
] of the interest upon the original outlay. 

Let us start, for instance, with tho following fact;— 

1 In the United Kingdom, iu the year 1847, about 16£ 
million tons of goods were carried by rail an average 
distance of 22£ miies, at an average charge of about 
l^d> per mile. Assuming this to be the real cost, sup¬ 
pose that, having perfect statistical information respect-, 
mg all the elements of expense, enabling us to compare 
the cost of a similar service iu this country with that 
in the United Kingdom, we find that the corresponding 
j cost here would be 3d. per ton per mile. This calcula¬ 
tion would bo entirely worthless for all practical appli- 
' cations, merely proving, that if we had occasion 
annually to carry U5| million tons of goods an average 
distance of 22J miles, railways would enable us to 
effect tho desired transit at the cost of 3d. per ton per 
mile. Wo should still remain in the same absolute 
ignorance of what a railway would enable us to effect 
under real existing circumstances. 

Again, wo find the charge per ton per mile on the 
Parramatta Railway is Gd. This fact affords us no 
information as to the cost of carriage upon that line, 
and leaves us without any, the most remote, idea of what 
is likely to be the cost upon any proposed line. All 
arguments in favour of railways, not based upon well 
ascertained facts respecting the country and district un¬ 
der consideration, must, from the very nature of the 
case, be quite inconclusive. 

The natural course of an enquiry into the expediency 
•f constmcting railways seems to be, first, to determine, 
if possible, some general principle fixing the point in 
the progress of a community at which such undertakings 
become advisable; and next to ascertain whether the 
particular community under consideration had arrived 
at that point. 

The principle which I believe to be the true one, and 
which in is trie chief object of this paper to prove, is 
expressed in the following proposition :—The material 
prosperity of a community is not advanced by the con¬ 
struction of railways, until the circumstances of that 
community are such that the revenue derived from the 
traffic can, by a proper adjustment of the charges, be 
made sufficient to pay tho working expenses and the cur¬ 
rent rate of interest upon the outlay. If with tho most 
advantageous arrangement of the charges, there is still 
a deficiency, and the interest, or a portion of it, is paid 
from other sources, then in just such a degree are the 
railways a loss to the community. 

It is not implied in this proposition that railways 
should bo looked to as a direct source of profit, or that 
the principal object to be kept in view is a large money 
return. I do not regard the money return as the object 
of these undertaking but as the test of their real utility. 

Supposing a railway constructed at the public expense 
and under the control of Govenment, the whple cost of 
working and maintaining it, and the interest upon the 
capital expended, must he paid by the public, cither in 
the form of fares and charges, or through some mode of 
taxation not connected with the railway. If we regard 
the fares and charges as a tax, no tax could possibly be 
more equitable, for I maintain that it would fall upon 
every person deriving benefit from the establishment 
which the tax is intended to support, and in a degree 
exactly proportional to that benefit. It is a mistake 
to suppose that the charges fall upon those persons only 
who do actually and literally pay the money ; and that 
I others who are indirectly benefited pay nothing. 
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Suppose, for instance, that in consequence of a rail¬ 
way, produce is brought to a certain market. The 
railway is an advantage to the producer who gets a 
higher price for his commodities, and to the consumer, 
who, in consequence of the additional supply, is enabled 
to provide himself at a red deed rate. If an addition 
he made to the railway charges, it will fall upon the 
consumer as well as the producer; a certain amount of 
produce will be withdrawn in consequence of the in¬ 
creased charges. The supply being diminished, the 
market price will rise. The producer will pay more 
for carriage, but will bo partly recompensed by the 
increase of the market price, which is paid by the 
consumer. 

It is easy to point out cases in which the whole cost 
of carriage is really paid by the producer, and in every 
such case he alone, of all persons concerned in the par¬ 
ticular transaction, is benefitted by the railroad, and 
upon liiui would any additional charge be levied. This I 
would happen with respect to produce intended for ex¬ 
portation, and which would have been brought to the 
seaside even if the railway had not been made. The 
producer alone derives advantage from any reduction 
effected by the railway in the cost of carriage, and he 
alone pay's the charges, all other persons concerned in 
the transaction being in exactly the same position as 
before. 

I should exceed the limits of this paper by entering 
into a minute analyses of the various cases which sug¬ 
gest themselves, but I am convinced that an attentive 
consideration will show that the same law holds good 
in all important cases, even when the benefits conferred 
by the railway are not directly of a pecuniary character. 

Such being the case, it is manifestly the duty of a 
Government having the control of a railway bo to 
arrange the charges that the establishment may be if 
possible self-supporting. This is not possible^ in all 
cases, for it is well known that there is a certain point 
beyond which, if the charges be raised, the proceeds 
diminish, the passengers and goods withdrawn more 
than compensating for the advanced rates. Now, let 
us suppose, the charges having been adjusted so as to 
produce the maximum returns, that there is still a 
deficiency, that the whole or a portion of the interest 
on the original outlay remains to be paid from some 
other source. The Government might say to those 
persons to whom the railway is an advantage, “ we 
provide you with this advantage, it costs us a certain 
sum annually—you ate paying less—pay the remain¬ 
der—submit to an increased rate of charges.” The 
just reply would be, “ lYb acknowledge the advantage, 
but we are the best judges of the value that advantage 
is to us. To pay more than we are now paying would 
be just so much loss to us.” The Government would 
only reply, “ No doubt you aro the best judges in this 
matter, and to pay more will be a loss to you, hut the 
money must be paid. If you will voluntarily contri¬ 
bute no more in the form of charges, we must impose 
and levy some tax that will yield the required amount.” 
There is no escape from the conclusion that in such a 
case the’railway is a burden. The refusal to submit 
to a rate of charges sufficient to pay all the expenses 
incurred, is made on behalf of the whole community. 
It is not the producer alone who refuses to pay more 
than a certain price for sending las goods to market. 
In a certain degree he acts as the agent for every per¬ 
son in the whole country in any way interested in the 
transaction. If it were for the advantage of the con¬ 
sumer that the produce should be brought to market, 
he w’Ould offer such a price for it as would enable the 
producer to pay the increased charge, the actual cost of 
carriage. 

In this case I say, the railway is a loss and a bur¬ 
den, and would be so even if every person in the whole 
community were included in the list of those availing 
themselves of the railway, and if a tax could be de¬ 
vised, which should fall upon every one of them in a 
perfectly equitable proportion. Even under these im¬ 
possibly favourable circumstances the loss would be 


the same, but under possible and existing circum¬ 
stances, not merely would a loss be entailed upon the 
community, but a manifest and gross injustice would 
be committed ; for whilst the railwaynvould be a great 
advantage to some, others to whom it would afford m> 
benefit, and even some to whom it would he an actual 
disadvantage, would be obliged to pay their share of 
the cost. The fares and charges are a perfectly equi¬ 
table tax. When in the manner just described, tint 
tax becomes no farther productive, when the people in 
the free exercise of their own judgment infuse to pay 
any more, then must some tax bo imposed indiscrimi¬ 
nately upon those who are benefitted, those who are not 
benefitted. and those who arc injured by the establish¬ 
ment which the tax is intended to support. 

Two examples will show moro clearly, in the first 
place, the loss to the community, and in the second, the 
un just advantage conferred upon individuals. 

Let us supjHiSe a person to have upon his property 
' a plentiful supply of a certain mineral, which lie could 
sell to the captain of a foreign shin in port, for £G 10s , 
aud suppose the commodity to be sold immediately 
out of the country, to simplify, without altering the 
nature of the transaction. -V railway we conceive to 
be made by which this mineral may be brought to the 
seaport, and the charges having been adjusted so as to 
secure the maximum returns, let the charge upon the 
mineral be .£6 per ton, the actual cost of transporting 
it £7- Here is a commodity which would be w ith¬ 
drawn if thj* charges were raised so far as to cover the 
entire cost of transport. Under existing rates, how¬ 
ever, the possessor of the mineral calculates that a 
irofitoflOs per ton will be sufficient to remunerate 
i m for his own trouble, to pay the ordinary rate of 
interest upon the capital wdiich he may require to in¬ 
vest, and to cover the profits of any persons interme¬ 
diately concerned in the transaction. The mineral 
will then he sent down for exportation, and the pro¬ 
ducer will make his profit of 10s. per ton. Now let 
us consider bow this trade affects the community. • 
The ship sails away with the mineral leaving £6 10s. 
behind. In order to obtain this £6 10s., £7 have been 
spent. There is a loss, of 10s., and other 10s. have been 
paid by the people at large to the particular individual. 
Ilis time and capital might have been employed in pro¬ 
ducing something worth 10k., so that there is a full loss 
of £1." The trade thus unnaturally brought into oper¬ 
ation is so far from being a benefit to the country, that 
it amounts simply to this,—instead of receiving any¬ 
thing in exchange for the mineral, £1 per ton is paid 
to get it removed* For every ton that is exported, the 
country loses that ton, and loses £1. 

Hut suppose there be another more fortunate per¬ 
son in the same locality possessing a supply of mineral 
for which be can obtain at the seaport £7 10s. per ton. 
The charge for carriage, as in the former case, is £C; 
the cost to the Government, £7. From every ton ex¬ 
ported the producer derives a profit of 30s., twenty of 
which arc iu reality paid to him out of tho public 
funds. 

I have no doubt that it will be urged as an objec¬ 
tion to tliis reasoning, that there is no real loss in the 
case supposed if the £7 expended does not go out of 
tho country. The fallacious principle involved in this 
objection lias been advanced, and iu some degree acted 
upon, from time immemorial. It has been continually 
refuted, and as continually reproduced in some new 
form; and the prospect seems still distant of its being 
finally set aside. The monstrous conclusions to which' 
this principle leads ought to be regarded as a sufficient 
proof of its erroneous character. If it be admitted, 
then no public expenditure, however lavish, is any loss 
to a community', no amount of taxation a burden, so 
long as tho money expended remains in the country. 

Now, if the principle be time for a small com¬ 
munity, it must be time for a large one; it must be 
true wiien applied to the whole human race considered 
as one community. Suppose a large portion ol all the 
capital in the world to be employed in carrying out 
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some gigantic but unproductive work. No loss, it 
should be maintained, would ensue, for the motley 
could not go out of the world; whereas, it is obvious 
that, although the money would remain, the capital 
would soon be expended, and if the operations wete 
continued for a sufficient time, to a sulficient extent, 
the whole world might be reduced to a statu of misery 
and starvation. 

The whole difficulty arises from viewing the case 
through what is railed by Mills the “ hazy medium of 
a money transaction.” If the sum of £ 7 , which we 
have supposed to be the cost of carriage iu a particular 
case, does not go oat of the country, then of course 
there is no actual expenditure of money on the part of 
the community. The £7 is made use of in the employ¬ 
ment of labour mid capital. If £5 out of the £7 be 
paid in the form of wages, then £5 worth uf ordinary 
articles of consumption is expended in supportin''- the 
labourers. They would have consumed the same 
amount perhaps if the railway had not existed ; hut in 
order to obtain that amount they mast have been em- 


supporting? If this question be answered iu the 
affirmative, then everything becomes clear, and no occa¬ 
sion for further discussion remains. But if the answer 
be the reverse, there are still circumstances, which 
inay seem in particular cases to leave room for further 
consideration. It may be urged, for instance, that al¬ 
though the proposed works will occasion loss fora time, 
the trade of the country, in its natural growth, will 
have so increased at the end of a certain time—ten 
years suppose—that the burden will be then removed,, 
and the railway become a real advantage. Even if this 
he so, however, there appeals no reason why it should 
be made at once, rather than at the end* of the ten 
years. The railway would not improve by keeping. 
Why not defer the construction until the railway is ' 
really wanted? The capital or the power of borrowing 
it would remain, and the ten years' loss be saved. 

There is another argument of a singularly para¬ 
doxical character .sometimes advanced. Admitting 
that at first tho railway would be a source of expense 
instead of profit, it is maintained that within a mode- 


ployed directly or indirectly in producing something j rate time it would cause snrii an increase of prosperity 
to the value of at least i.5. I lie remaining £2 paid j and consequently of trade, as would compensate for the 
for the use ot capital is also lost, for the same capital loss at the beginning. This argument, involvin' 


might have been otherwise productively employed. 
The loss is not occasioned by the circumstance that* the 
sum of £7 changes hands, but by the withdrawal of 
labour and capital from full productive employment. 

It may be objected, also, to the arguments which I 
have made use of, that they lead to the conclusion that 


within itself a contradiction, requires very little re¬ 
mark. It might happen indeed that the inhabitants of 
a particular district would derive great advantage from 
a railway maintained by the country at large; they 
might fatten upon the resources of the rest of the com ¬ 
munity and grow wealthy at the expense of their neigh- 


some ot our necessary and most valuable institutions 1 hours, but the whole community would scarcely benefit 
are ot no real utility because they are not self-support- I by the process. There would be an apparent increase 
lug, because they do not pay. This conclusion is ah- 1 but in reality oulv a concentration of wealth. The ex¬ 
istence of public lands, however, is the circumstance 
which move than any other seems to reopen, and pre¬ 
sent in a new light, the question under consideration. 
The bearing of this circumstance upon the whole sub¬ 
ject of railways, may, I think, without losing much of 
its generality, be more conveniently discussed with 
reference to uur own position, as inhabitants of this 
colony. 

Those who have considered the subject in this par¬ 
ticular aspect, have not, I think, very clearly expressed 
their views. If it be proposed to expend any portion 
of our existing territorial revenue upon 1 ail wavs tiio 
question remains exactly as it was. That revenue is a 
good thing in possession ; it is as much a part of (im¬ 
properly as a community, as anything else which is 
1 ours. It is just and expedient that it" should be ex¬ 
pended in the manner most conducive to the prosperity 
of the whole community. There is no reason why that 
revenue rather than any other should be expended upon 
railways. 

It is maintained, however, and in this lies the 
whole point of the argument, that those works will 
cause an increase in the value of the public lands equi¬ 
valent to the money expended. It is meant, I suppose, 
that the money borrowed for tins purpose may, within 
a moderate time, be repaid out of the increase of the 
territorial revenue ; or, which is tho same tiling, that 
we may exchange land for railways. If the circum¬ 
stances of this colony were such that this operation 
could bo performed, then, I think, there could be no 
doubt as to its expediency, but under the same circum¬ 
stances, it may be shown that a railway as a com¬ 
mercial speculation would pay, so that wc really come 
round to the same question again. 

Suppose, for instance, that in consequence of 
£ 1 , 000,000 having been spent upon railways, 1 , 000,000 
acres of land become worth and are sold at the rate of 
25s. per aero (which were not previously saleable for 
more than 5s. per acre). A person who’purchases an 
aero of land under these circumstances, iu reality pays 
5s. for the laud and £1 for the use of the railway, 
which is, therefore, worth to him annually the interest 
upon£l. lie would ho exactly in the same position 
if lie paid only 5 s for the laud, and the interest upon 
£1 in the form of an increase upon the rail way charges; 
and this increase, when extended to all the purchasers 


surd, it may be urged, consequently the reasoning must 
be fallacious. The answer to this is simply, that the 
establishments alluded to do pay, in the sense which I 
hold to be necessary to its real utility that a . railway 
should pay. Tho people generally reap the benefit of 
the public establishments, and the people pay for them. 
It is impossible to determine In what exact" proportion 
this benefit is divided *, it^ is impossible to determine 
whose house is preserved from pillage or whose person 
from violence; or in any particular case what the pro¬ 
tection afforded costs; but one thing is certain, the 
people as a whole consider the advantages of Govern¬ 
ment. an equivalent at least, for the "cost. No free 
people would submit to Government under auv other 
conditions. Every public establishment, under srood 
and economical management, and suitable in character 
and extent to the wants and tastes of the community, 
every such establishment pays. There remains, how¬ 
ever, after the utility of an establishment is recognised, 
the secondary, though very important political problem, 
to be solved, how shall the burden be most equitably 
distributed ? This problem, which does not appear in 
general to admit of an exact solution, presents no diffi¬ 
culty, as I have endeavoured to show, in the case of a 
railway. 

If it were possible, which of course it never can he, 
to determine how and in what degree every person de¬ 
rives profit or advantage from public establishments, 
and in each particular case to withhold that profit or 
advantage until its cost bo paid, then would all really 
useful Government institutions become self-supporting. 

There are cases, however, as every one knows, in 
which a few people may submit to taxation for the sup¬ 
port of institutions not really advantageous. The burden 
may be too lightly felt to arouse a sufficient effort to 
throw it off; or the people may be deceived as to the 
real value of an establishment maintained at their 
expense. But with respect to a railway, when once in 
operation, there would be no room lor doubt. The 
amount which could be collected in the form of charges 
would be the exact measure of its value as estimated 
by the whole community. 

In considering, therefore, the expediency of con¬ 
structing railways at the public expense, the real ques¬ 
tion, the answer to which should be conclusive for or 
against the proposed undertaking, is, will they be self¬ 
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of the 1,000,000 acres, would be just sufficient to par 
the interest upon the outlay. The railway would, 
therefore, in this case be actually self-supporting, and 
consequently, according to my view of the subject, a 
real advantage to the community. 

The same reasoning, with some slight modifica¬ 
tions, applies to land already alienated. To suppose 
£1,000,000, or any other sum, expended upon railways 
not self-supporting, to be reproduced to the community 
in the form of an increase in the value of private pro¬ 
perty to the same amount, is to suppose an imjiossi- 
bility. Before the holders of such land would withdraw 
their goods, that is, reject the advantages of the railway, 
they would submit to an increase upon the charges up 
4 to the full interest upon £1,000,000, and the railway 
could thus be made self-supporting. 

It is not my intention to enter upon any lengthened 
discussion as to the expediency of constructing rail¬ 
ways in this colony, or rather of extending the existing 
line to Goulburn. As it is pretty generally admitted 
to be beyond the resources of this community at the 
present time to establish anything approaching to a 
general system of railways, the question whether the 
line through the Southern District is likely to be en¬ 
tirely independent of the general rovenue, becomes of 
great importance. If the inhabitants of that district 
can by their own superior wisdom, energy, or wealth, 
improve their position relatively to other members of 
the community; if they can construct a railway for 
themselves, and by diminished cost of carriage get the 
advantage in the market over other producers no just 
complaint can be made; hut that the inhabitants of 
other districts should he called upon to contribute, as 
has been well said, to their own ruin, involves an 
injustice as vexatious and intolerable as can bo well 
imagined. 

'There seems no ground, however, for supposing, 
from anything which has yet been advanced, that tlie 
traffic upon tlla proposed line will be sufficient to leave 
any thing for the payment of interest upon the required 
capital. The population, except in the immediate 
neighbourhood of Sydney, is so small and so widely 
dispersed that a large passenger traffic cannot be ex¬ 
pected. The goods traffic is certainly, for the popula¬ 
tion, very large, hut far too small to justify the adoption 
of so expensive a mode of transport as a railway. 1 
am in possession of a return, drawn up by the 'gate¬ 
keeper, showing the amount of traffic through ilia 
Cam’s Hill Gate during the year 1854. In this return 
the number and estimated load of each kind of vehicle 
is specified. The total number of tons, calculated upon 
the supposition that every dray and waggon was fully 
loaded, is 13,1)09. Of this traffic, a large" portion, viz., 
4867 tons, is to Camden and other places not beyond 
Berrima, leaving 9040 tons for traffic to and from 
Goulburn. But dxceplt in the wool season, by far tlie 
greater part of the return drays are empty, and more¬ 
over, the return gives the maximum, rather than the 
average load in each case. When moderate allowances 
are made for these circumstances, there remain some¬ 
what less than 80t>0 tons as the amount of traffic be¬ 
tween Sydney and Goulburn, the number of tons passing 
through the Cam’s Hill Gate, including the locaL traffic, 
being actually about 11,000. This is without doubt 
the largest inland trade in the colony. Hie whole 
traffic to and from the southern district extending from 
Camden to Albury, passes through this gate. There is 
another, but longer, road from Liverpool to Camden by 
way of CampbeUtown, but the traific upon that road 
must be comparatively insignificant, as it supplies a 
very small district. 

I learn from a paragraph in the Empire^ that in a 
return prepared by order of the Government, of the 
goods traffic between Sydney and Goulburn during the 
year 1855, the estimated amount is 85T0 tons. T am 
surprised, however, to learn that in this is included 
the weight of the sheep and cattle; at tlie same time 
that the cost of carriage is estimated at ‘£12 10s. per 
ton. If this be true, which I have no reason to doubt, 


then the return, in the form under which it has ap¬ 
peared, is entirely worthless. It seems however to 
show a considerable falling off in traffic for 1855, as 
compared with the preceding year. 

It being thus established that the existing traffic 
upon the Southern Road is altogether too small to afford 
sufficient employment for a railway, such an under¬ 
taking can be no longer advocated, except upon tho 
supposition that tlie traffic will be thereby enormously 
increased. How this increase can bo effected has never 
yet been shewn. The groat bulk uf the traffic consists 
of wool, and of ordinary articles of consumption. The 
population is fully employed. Production and con¬ 
sumption must have reached very nearly their maxi¬ 
mum point, so that nothing can materially increase the 
traffic except an increase of population. To suppose that 
a railway will exercisoany great influence in attracting 
population from other countries is contrary to reason 
and to experience. 

Nor does there seem to be any reasonable prospect 
that, in consequence of a railway,* we should derive any 
great increase of revenue from tlie sale of public lands. 
Land, like everything else which is bought and sold, is 
subject to tlie laws of demand and supply. A railway 
might increase the supply and so diminish the value of 
much land already in cultivation, but how could it 
increase tho demand ? Very little public land is likely 
to be sold except lor agricultural purposes. Where is 
the population to come from to cultivate the enormous 
amount which must be sold to pay for railways ? 
Where is the market for the produce ? Where is the 
capital to purchase the land, and the still greater 
capital to get it into cultivation ? Until all these ques¬ 
tions are satisfactorily answered we cannot look to our 
public lands as the possible source from which to pay 
for such expensive works as railways. 

If we suppose that the line from Liverpool to Goul¬ 
burn can bo made for £20,000 per mile, it would bo 
necessary that all the land for fifteen miles on each 
side ol the line should bo sold at an average price of 
£1 per acre, to defray tlie cost. Now the greater part 
of this land is so perfectly irreclaimable that no human 
means are ever likely to render it available for agri¬ 
cultural purposes; and of the remainder almost°tho 
whole is already alienated. Nor would there arise any 
great demand for land beyond Goulburn, for, if the 
charge for conveying goods is to be fid. per ton per mile, 
or £3 per ton to Sydney, the railway would not enable 
producers in that district to compete very advantage¬ 
ously, in the Sydney market, with those who supply it 
by water-carriage. 

From all the circumstances to which I have thus 
briefly alluded, it seems, I think, tolerably clear that 
the time has not arrived for constructing railways in 
this colony. It is generally allowed that all artificial 
restrictions upon trade are detrimental to the prosperity 
of a community, and 1 believe that artificial stimulants 
would be found equally so. 


At the annual monthly meeting, held 
Wednesday, October 14tli, the following 
papers were read by the Rev. W. Scott, 
M.A., on the Meteorology of New South 
Wales, and by Alfred Roberts, Esq., on 
the Structure and Functions of the Venom 
apparatus in Serpents. 

ON THE METEOROLOGY OF NEW SOUTH 
WALES. 

In the paper which I am about to read, I must not be 
expected to advance any new doctrine, or to convey any 
information respecting the meteorology of Australia; 
a subject which lias probably occupied the attention of 
many now present, long before my arrival in this 
colony. These remarks must be considered as merely 
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introductory to the reports which I shall probably have 
occasion to make to this society, when the meteorolo¬ 
gical observatories, now established or about shortly to 
be established, shall have produced the valuable and 
reliable results which may with justice be expected 
from them. 

In the first place let me congratulate this society, 
and the colony in general, on what I believe to be the 
fact, namely, that the important work of registering 
meteorological phenomena has been entered on more 
systematically bv the goverpieuts of this and of the ad-' 
joining colony than by any of the governments of Europe. 

In other countries the work is being performed by 
individuals, by societies, in private houses, and in dis 
connected observatories; hut in Australia it is a 
national undertaking; and not only so, but I am glad 
to be able to state of the Australian colonics, so far as 
my own limited observation can be relied on, that 
although they do not at present possess a very formi¬ 
dable army of philosophers, although from peculiar 
and well known courses they are somewhat in arrears 
in the education of their inhabitants, yet there does 
seem to exist, amongst a very great number of those 
inhabitants, an intelligent desire for the promotion of 
science, far more than 1 have met with amongst per¬ 
sons of the same class in England. 

This thirst after knowledge so elevating in its opera¬ 
tion and in its results it 13 the duty of every govern¬ 
ment to encourage, and in tho performance of this duty 
the government of N. S. Wales may claim a high 
position amongst the nations of the earth. 

Our little observatories scattered about the colony, 
besides collecting data on which the future Newton of 
meteorology may, perhaps, ground his grand harmony 
of the winds and clouds, besides distinguishing between 
the characteristics of different localities in such a man¬ 
ner as to guide the sickly in his search for a climate 
suitable to his constitution, the engineer in providing 
the water supply for our towns and cities, tho agricul¬ 
turist and gardener in the cultivation of particular crops 
and plants, will do something also towards tho encou¬ 
raging a habit of thought, and promoting the pursuit of 
science in the colony. In many cases we may hope 
vague wonder will be succeeded by curiosity, curiosity 
will begin enquiry, and thought, and some useful 
lessons may be derived from those strange looking 
pigeon houses, as the boys in the country irreverently 
call our thermometer stands. 

I will now proceed to give a short account of ■what is 
about to be done for meteorology in this country. 

The places at present selected for observatories are 
Deniliqnin, Albury, Cooma, Goulbum, Bathurst, Par- 
Tamatta, Sydney, Maitland, Armidale, and light houses 
at Gabo Island, Newcastle, and Moreton Island. I 
have also reason to hope for the valuable assistance of 
an amateur observer on the Liverpool Plains. 

These thirteen places, though they do not represent 
all the various climates of New South "Wales, yet, go 
far towards attaining that object. 

Deniliquin may be considered a type of the extensive 
dry flats of the Murray Kiver. The country round 
Albury though not much higher, is yet of a very 
different character, consisting principally of a series of 
ranges of no great elevation. Goulburn and Bathurst 
about the same height, and bearing considerable resem¬ 
blance to each other, yet differ in being situated on 
different sides of the Blue Mountain range, where we 
may expect to meet with a great difference in their 
meteorological characters. 

Cooma and Armidale represent the elevated plains 
ofMauerooaud New England. Maitland and Parra¬ 
matta, the low lauds nearly on a level with the .sea, yet 
sufficiently removed from it to differ considerably in 
moisture and extremes of temperature from the places 
more immediately under its influence, as Sydney and 
the three light houses. There seems some doubt at 
present whether, owing to the separation of the Moreton 
Bay district, an observatory will be established at 
.Moreton Island or not. 


The observatory first completed, and the only one 
from which I have as yet received any monthly returns 
is at the Lunatic Asylum, Parramatta, where tho 
observer, Mr. Statham, has Gntered most zealously on 
and takes great interest in his duties. 

The instruments employed were all made by Messrs. 
Negretti and Zarabra, anil selected and compared with' 
the Greenwich standards, by Mr. Glaisher, secretary of 
the meteorological society. Tho result of their com¬ 
parison w r as highly satisfactory: of 72 thermometers 
51 are without error, and in tho remaining 21 the cor¬ 
rection in no case exceeds 1-10 of a degree. The 
barometers are provided with a screw by which the 
mercury in tho cistern is adjusted to tho zero point, 
and the vernier reads to -002 of an inch. The tube is 
contracted near the lower end so as to hinder the free 
passage of the mercury, and so to diminish the risk of 
breakage; notwithstanding this precaution, however, 
two of them, though most carefully packed by tho 
makers, were broken on the voyage. Warned by this 
circumstance I adopted additional precautions in pack¬ 
ing them for the country, and I consider myself fortunate 
in the fact, that four out of the five that I have ex¬ 
amined arrived safely at their destinations. 

In the fifth tho glass cistern is broken, which is not 
to be wondered at when it is considered that the dray 
in which it was conveyed -was upset four times, and un¬ 
loaded eight times, on the road. 

The thermometers have nothing peculiar in their 
construction, excepting, perhaps, the mercurial maxi¬ 
mum thermometer, patented by tho makers, which 
seems the best instrument of the kind that has yet been 
produced. Its peculiarity consists in a great contrac¬ 
tion of the tube a little above tiro bulb, so that when tho 
thermometer is placed in a horizontal position the 
mercury will not recede with a diminuition of tempera¬ 
ture, but remains at its maximum height until caused 
to return by being placed in a vertical position. The 
instrument whoso indications will perhaps excite the 
greatest interest is that known as Mason's hygrometer, or 
the dry and wet bulb thermometers. The difference be¬ 
tween the readings of the two thermometers depending 
on the rapidity of evaporation from the moistened bulb 
enables us to determine with considerable accuracy the 
amount of moisture in the air at different times and 
stations, a matter of great importance in a sanitary 
point of view; and I am not without hopes, that by a 
series of experiments we may be able to determine a 
simple relation between the indications of this 
hygrometer, and the amount of evaporation from water 
exposed to the air. 

. That such a relation exists is evident from the con¬ 
sideration that the depression of the wet bulb ther¬ 
mometer is due to tho quantity of heat rendered latent 
by evaporation, and must, therefore, under similar 
circumstances of atmospheric pressure and temperature 
be directly proportional to the quantity of wator eva¬ 
porated. 

According to Dalton’s experiments the evaporation is 
proportional to the difference between the elastic forces 
of vapour at the temperature of evaporation, and of the 
vapour actually present in the air : now this difference 
of elastic forces is (for a given barometric pressure) pro¬ 
portional to the depression of the wet bulb thermometer, 
so that Dalton’s rule agrees with that which I have 
proposed to a great extent; there is this objection, 
however, to Dalton's rule, that it makes tho evaporation 
proportional to the atmospheric pressure, as well as to 
the depression of the wet bulb thermometer, a result 
which seems by no means possible. 

In the introduction to a volume of Madras meteoro¬ 
logical observations,! find it stated, that the evaporation 
er minute in inches of water, is not only proportional 
ut exactly equal to tho difference in inches of mercury , 
between tho elastic forces of vapour at the air tempera¬ 
ture and at the dew point. This result is, to say the 
least, very remarkable, and I have been unable to 
ascertain on what principle or series of experiments it 
rests. 
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There can be no doubt but that the relation between 
the evaporation and either of the before mentioned 
differences, must, in reality, be complicated by terms 
involving the atmospheric pressure and temperature ; 
if however we adopt the first assumption, 1 am con¬ 
vinced that the errors thus introduced will be small, 
and will quite disappear in the calculation of moan 
results for months and years. 

The great, difficulty which presents itself is, that the 
surfaces of rivers, Jakes, &c., are generally exposed to 
the sun and wind, whilst the instruments are protected 
from both; something however may bo done towards 
removing this difficulty, by experiments for determining 
the effect of the sun and wind on the indications of the 
hygrometer. 

The best method of conducting the -experiments on 
evaporation is still under consideration, and I shall be 
obliged to any member of the society whose experience 
may enable him to assist me with suggestions on the 
subject. 

According to the views which I have stated it will be 
unnecessary to experiment on evaporation at any of the 
branch observatories, for if the supposed relation can 
once be satisfactorily established at one place, the 
evaporation at any other place where the readings of 
tlie dry and wet bulb thermometers are registered can 
be obtained by a simple arithmetical process. 

I have been induced to enlarge somewhat on this 
question, partly because it seems to excite considerable 
interest in the colony, and partly because there exist, 
even amongst well informed persons, some misconcep¬ 
tions on the-subject. Thus, in a scientific publication. 

I noticed, not long since, that one writer had assumed 
the evaporation in Australia to he the same as in 
England, and another that the evaporation was propor¬ 
tionate to the mean temperature; whereas it will un¬ 
doubtedly bo found that the ratio between the evapora¬ 
tion at many of our ini and stations and that of England, 
will, on account of the dryness of the air, greatly ex¬ 
ceed the ratio between the mean temperatures. 

Amongst the instruments sent out From England are 
twelve DanielTs hygrometers: these I fear will be of 
very little service to us, for when the air has been very 
dry, I have found it sometimes impossible, partly 
owing, perhaps, to the inferior quality of the tether, to 
obtain the deposit of dew on the bulb : even when the 
desired result can he obtained, the readings are in such 
cases probably incorrect, in consequence of the proxi¬ 
mity of the observer to the instrument for so great a 
length of time. 

The remaining instruments are a rain gauge, a wind 
vane, and an electroscope; the latter is a common gold 
leaf electroscope for determining the quality, but not 
the intensity, of any considerable electrical disturbance 
in the atmosphere : the electroscopes will be used only 
at such of tlie stations as mav seem most convenient 
and suitable for the purpose. The shade thermometers 
are mounted on a stand resembling that used at Green¬ 
wich, <vith some little addition of my own to remove 
the necessity of a frequent change of position. 

The instruments will be read three times a day, 
namely, at 9 a.m., 3 and 9 p.m.; the registers will be 
s ent monthly to the Sydney observatory, where all com¬ 
putations and reductions will be made. 

Having now given a brief statement of what is in¬ 
tended to be done for the science of meteorology in this 
colony, I may conclude with the hope, that when next 
I call your attention to the subject, it will be to lay 
before you some results of our labours winch may, 
perhaps, furnish materials for a paper of a more inter¬ 
esting character. 

It may be as well to state here, that Messrs. Flavelle 
are prepared to furnish amateur observers with sets of 
instruments exactly similar to those used in the govern¬ 
ment observatories at a very moderate price. 


ON THE STRUCTURE AND FUNCTIONS 

OF THE VENOM APPARATUS IN 
SERPENTS. 

By Alfred Roberts, Esq. 

The structure of the poison fang, in relation to its 
groove or canal, has been deeply investigated in 
common with tlie general organism of serpents, 
but there are other points scarcely less interesting 
or important, which have not, as far as I can ascer¬ 
tain, been sufficiently elucidated—and some of 
these, this colony affords facilities for studying. 

With this feeling, and under the impression that 
the most trilling contributions to the minute ana¬ 
tomy of any portion of the animal kingdom, is 
acceptable to the physiological Zoologist: finding 
also, as the subject opened to me, that the serpents 
of this country had scarcely received the attention 
which their importance demands, I resolved, when 
the opportunity offered, to examine the general 
character, appendages, and structure, in the prin¬ 
cipal varieties of the terrestrial and pelagic serpents 
of Australia. 

I should have been glad to complete the series of 
dissections which I have in view, and defer any 
notice of them, until 1 was enabled to lay before 
you an abstract of tlie whole, with such observations 
as might then appear necessary. 

This is, however, at present impossible, and I 
must content myself with bringing before you, from 
time to time, the results of a dissection and micro¬ 
scopical examination of such specimens as I am 
enabled to investigate. 

It will be first necessary to notice tlie present 
systems of classifying snakes, and to consider, whe¬ 
ther it is of a character likely to afford a ready as 
well as just acquaintance of the subject. If this 
should prove not to be the case, I shall venture to 
offer such suggestions for its modification, as may 
be deemed likely to render it more generally useful. 

The present mode of classification is well exem¬ 
plified in the following table, for which I am 
indebted to the kindness of Mr. Win. Macleay, who 
abridged it for me from Ihe valuable work of Du- 
meril and Bibron. In his opinion it is far the best, 
as it is the most simple, that has been hitherto pub¬ 
lished. 

In this system, as in others, the order Ophidia is 
divided into two families—Innocua and Venenosa; 
which are again divided into five genera, the latter 
having their species, &c. 

It will be seen hereafter, that the genus Soleno- 
glypha does not exist; but I wish now, more espe¬ 
cially, to draw your attention to the manner in 
which the division into families is effected. 

In characterising these by the terms Innocua 
and Venenosa, a distinctive name is given to each, 
which should convey a correct idea of their respec¬ 
tive qualities; or, in other words, it is implied by 
such a nomenclature, that while one variety is 
harmless and innocent, the other is dangerous and 
venomous; blit no inference is offered of what I 
believe to be the primary function of the so-called 
poison apparatus. 

With the exception of the Opoterodonta, all 
snakes attack living food, and all have the means of 
rendering it powerless before taking it into the 
system. The Boa tribe perform this by constric¬ 
tion ; the prej T is encircled and compressed by the 
reptile, and when powerless, or dead, is slimed over, 
after which it is slowly taken into the mouth, from 
whence it gradually passes into the digestive tube.. 
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CLASS REPT1LIA—ORDER OPIIIDIA, OR SERPENTS. 


FAMILY. 


A. INNOCUA, 

OR, 

HARMLESS SNARES, 
t. e. 

Snakes having no grooved tcetli in 
their upper jaw. 


b. VENENOSA. 

or, 

POISONOUS SNAKES. 
i. e. 

Snakes having certain teeth in their 
upper jaw grooved for the passage of 
poison. 


GENERA. 

SUPPOSED EXAMPLES IX 
AUSTRALIA. 

1. OPOTERODONTA. 

One or other of the jaws without any 
teeth. 

None known. 

2. AGLYPnODONTA. 

Teeth in both the upper and under jaws. 

Diamond Snake. 

3. OPISTHOGLYPHA. 

Posterior teeth of the upper jaw grooved in 
front. 

None known. 

4. PROTEROGLYPHA- 

- Anterior teeth of the upper jaw grooved in 
front. 

Black Snake? 

5. SOLENOGLYPHA. 

Death Adder ? 


Anterior teeth of the upper jaw offering two 
fangs, pierced by a veneniferous canal or tube.) 


In the mouth it is pierced deeply by numerous so- 
called innocent teeth, and the slime as well as 
saliva has thus the opportunity of penetrating into 
its structure. 

Without venturing to assert that the slime and 
saliva of the Boa possesses unusual digestive quali¬ 
ties, it is evident, first, that this serpent is provided 
with a sufficient means for overcoming its prey; 
and, secondly, that there is an especial secretion of 
fluid, with means for its transmission into the 
structure of the food. 

In the next genus, Opisthoglypha, no especial 
venom gland has been detected after careful dissec¬ 
tion. Thus Professor Owen, in his valuable work 
upon Odontology (page 225), states— 

“ Having been favoured by Dr. A. Smith witli 
specimens of the Bucepliallus Capcnsis, the results 
of my dissections are confirmatory of his own, as 
regards the absence of the poison apparatus in that 
snake; the ordinary salivary gland is large, espe¬ 
cially at its posterior part, which transmits its 
secretion by many pores, into the sheath of the 
grooved fangs; the presence of a distinct poison 
gland, directly communicating with the grooved 
posterior teeth, requires to be established, before 
the serpents with these teeth can he ranked with the 
poisonous genera/' 

Yet the posterior teeth, or fangs, are grooved, 
and, doubtless (as is surmised), for the transmission 
of an acrid saliva, which can only pass into the 
food after it has arrived at the back of the mouth, 
and must he considered as an adjunct to digestion, 
not as a life destroying agent. 

The last of the genera, Proteroglypha, includes 
all snakes possessing grooved tubular fangs in the 
superior maxillary bones, with or without a greater 
or less number of simple or grooved teeth. 

In some, we find a long maxillary bone, carrying 
the fang, and six or even eight teeth (Fig. 3, a. b.), 
in others, as in the rattlesnake, the entire denial 
development is centred in one long fang. 

In proportion to the number of the teeth is the 
diminished breadth and increased obliquity of the 
articulating surface of the superior maxillary bone, 
and the small size as well as inefficiency of the 
fang; from which, we may infer that in this genus 
the teeth carried by the superior maxillary bone 
act in concert, more or less powerfully, with the 


fang, and possess, with it, the function of inserting 
an acrid and poisonous fluid into the structure of 
the food, in accordance with the arrangement nature 
has adopted in genus Opisthoglypha. 

I shall, moreover, endeavour to prove that the 
primary object of the/uwg, in all varieties of this 
genus, is also adjunctive to digestion.—the second¬ 
ary, a means of killing prey, and the tertiary, a 
weapon of defence and offence. 

From these general facts, we gather that all 
toothed serpents possess an apparatus which secretes 
a fluid, possessing, in some, a simply digestive ac¬ 
tion, in others, more or less of an additional life 
destroying power; that the function of this secret 
tion is indicated by the individual dental apparatus, 
and finally, that the transition from the one to the 
other is gradual. 

In the innocent snake, (genus Aglyphodonta,) 
the up])er jaw possesses four rows of teeth, all of 
which are of a simple conical form, more or less 
curved backwards, and generally very slender. 

The upper jaw in the Opisthoglypha also pos¬ 
sesses four rows, but the posterior teeth in the 
superior maxillary bone are grooved. 

The upper jaw, in the Proteroglypha, possesses 
only two full row-s of teeth, viz., the palantine, or 
internal; while the superior maxillary bone carries 
at its anterior extremity a fang, larger or smaller, 
with or without a certain number of simple or 
grooved teeth posterior to it. 

The parts of the head, included in the venom 
apparatus, are as follows:— 

1st. The superior maxillary bone (Fig. 2, b), into 
which the fang and teeth are inserted. 

2nd. The fang (Fig. 2, a); with its mucous and 
aponeurotic enclosures. (Fig. 1, a. e .) 

3rd. The teeth. (Fig. 2, g.) 

4th. The pteregoid bone. (Fig. 2, c.) 

5th, The venom gland (Fig. 1,/.), with its duct. 
(Fig. 1, h.) 

6 th. The retractor muscle. (Fig. 1 and 2, d.) 

These I shall now describe. 

The superior maxillary hone itself (Fig. 3, 4, 5, 
8 ) consists of an anterior irregular body (Fig. 4, 
8 , c.), anti a posterior external ramus (Fig. 4, S, e .); 
the body is laterally convex, the convexity being 
greatest in the least venomous specimens; at the 
most anterior portion is a vertical ridge, on either 
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ridr' of which is a large foramen (Fig. 8 , a.) for the 
transmission of the vessels and nerves to each of 
the anterior fangs, and probably also to the poste¬ 
rior rudimentary fangs j upon the inner side, the 
body terminates in a more or less rounded portion 
of bone (Fig 4, d.), projecting' backwards. The 
upper surface of the body varies much in character 
and form ; in the highly poisonous snakes it con¬ 
sists of a Hat articulating surface, the entire width 
of the bone, which, in such a specimen, is always 
broad j this surface (Fig. 8 , 6 .) is perfectly flat 
laterally, hut slightly concave antero posteriority ; 
the concavity being greatest in the least poisonous 
serpents. It articulates with a corresponding 
surface of the malar bone. The under 
surface (Fig( 4, c.) of the body is irregularly 
concave, and possesses an external and anterior 
semilunar strong alveolar ridge of bone (Fig. 4,/.), 
behind the anterior portion of which are two deep 
fossa; (Fig. 3, 4, a. a.); in one of them (generally, 
but not invariably, the external), the fixed or func¬ 
tional fang is placed; the inner fossa is equally 
capacious, but wants the posterior wall of bone 
forming the posterior alveolar ridge, and which is 
only developed when the supplemental fang be¬ 
comes fixed, upon the shedding of the functional 
fang, and, probably, also its accidental fracture. I 
have not met with any specimen possessing two 
fixed fangs in one maxillary bone-, — the posterior 
portion of the floor of the body (Fig. 4 and 5, g.) 
upon this surface, is freely concave, and forms a 
capacious fossa, in which the rudimentary fangs lie 
fully protected. 

Projecting from the external posterior end of the 
body is the ramus (Fig. 3,4,5, e. e. e.), which passes 
backwards, and possesses an anterior neck (Fig. 3, 
8 , d. cl.), short in the venomous, longer in the inno¬ 
cent varieties. Behind this is the dental body (Fig. 
3 , 4 , 5 , e. e. e .); this possesses the same variations 
of form, to a greater extent, in the most deadly 
varieties, carrying no teeth •, in the comparatively 
inocuous, as many as eight. The posterior extre¬ 
mity (Fig. 4, h.) articulates with the pteregoid bone; 
The motion to which this bone is liable consists only 
of an antero-posterior horizontal movement, which 
is of course conveyed to the functional fang, and 
s caused by the action of the great retractor mus¬ 
cle through the pteregoid hone. It is generally 
stated that the maxillary bone can be moved for¬ 
ward in anger, and by such a movement erect the 
fang, which, when retracted into the gum, is suffi¬ 
ciently horizontal not to pierce or interfere with 
the passage of the food into the mouth; but this it 
will be my duty to prove is not the case. 

The pteregoid bone (Fig. 2, c.) is small, irregular, 
and oblong in shape; it articulates anteriorly with 
the posterior extremity of the superior maxillary 
bone, and posteriorly is firmly attached to the retrac¬ 
tor maxillary muscle ; its purpose appears to be that 
of serving as a hinged communication between them. 

In describing the superior maxillary bone, I 
mentioned two dental fossrc, and stated that the 
fixed functional fang was situated in one, and the 
supplemental fang in the other. The former will 
be immediately described, and the latter is, in all 
respects, similar to it, except that the base is not 
fully developed, and occupies but loosely the dental 
fossa ; the fang itself lying recumbent in the loose 
mucous membrane. Behind these, also embedded 
in the loose membrane, are'the two or more rudi¬ 
mentary fangs, in all respects similar in structure, 
though less developed. 


The functional poison-fang is usually fixed in the 
external and anterior fossa of the superior maxil¬ 
lary hone, where it is firmly socketed (Fig. 6, a. a. 
b. b.) in dense bone structure. In form it varies 
but slightly in the various kinds of snakes, but it 
differs greatly in size. A description of one will, 
therefore, be sufficient, and I shall take that of the 
death adder as an example. Fig. 7 represents a 
front view of such a fang, and Fig. 6 the section of 
one, together with its maxillary bone. The fang 
may be described as a long slender tooth, rather 
flattened laterally at the base, round in the lower 
portion, and finely pointed ; it curves gently back¬ 
wards from the base, the point, in some instances, 
turning slightly downwards. Situated anteriorly at 
the base, is a deep triangular fossa (Fig. 7, cl .); 
the apex of which is inferior it is bounded on 
each side by a rounded pillar of dentine (Fig. 7, d.) 
A short distance from the extreme point, also on 
the anterior surface, is a narrow eliptical opening 
(Fig. 7, a. 6, //.), and communicating with these is 
a very slightly depressed line (Fig. 7, b.) In struc¬ 
ture, the fang is composed almost entirely of den¬ 
tine ; and this has been so fully described in 
Professor Owen’s book upon Odontography, that it 
is unnecessary I should enter upon it. The form 
is peculiar, and has given rise to much misconcep¬ 
tion ; but a correct idea of it may be gathered from 
the accompanying drawings. (Fig. 6,!), 10,11,12.) 

It will be seen, that in addition to the pulp cavity 
(Fig. 6 , d; 11 , e.), which occupies the centre of even- 
tooth, a second cavity (Fig. 6,/. 11, d.) exists, the 
entrance to which is at the triangular opening, at 
the base, the c xit being the eliptoid apical 
aperture. (Fig. 7, a.) 

I have spoken of this as a tube, and practically 
it is such, but physiologically it is a groove, the ‘ 
anterior edges of which are closely approximated, 
so effectually indeed, that most writers have consi¬ 
dered it a tubular structure. That it is a groove, 
mechanically closed, is proved by Fig. 6, which was 
taken from a longitudinal section I made a short 
time since. The fang was ground down upon a 
hone, and when so much had been removed, that 
both the triangular and eliptical opening had been 
entered, I was enabled easily to lift off, with the 
point of a fine knife, the intervening thin layer of 
dentine. Fig. 9, 10, 11, 12, also display well the 
grooved tubular character of the fang ; fig. 9 is a 
horizontal section through the triangular opening 
at the base of the tooth; fig. 10, is a section a short 
distance below this opening, and shows the approxi¬ 
mating sides of the tube//; fig. 11, is a section 
from the centre of the fang, where the approxima¬ 
tion of the sides is perfected ; fig. 12, is a section 
made across the upper part of the,apical opening, 
and shows the formation of the aperture to be by 
the separation of the formerly approximated sides. 
The relative proportions of the fangs of all varieties 
of venomous snakes which I have examined, have 
been similar, and the following are those from a 
fair specimen of an adult death adder. 

Length of fang. 3-10 inch 

„ eliptical opening.. 7-500 

Breadth . i 100 

or HORIZONTAL SECTION. 

Breadth outside all. 3-100 

,, anterior posterior .... 3|-100 

poison canal.1|-100 

,, lateral . 1-100 

Thickness of outer wall of dentine, 3-1000 
,, canal.5-2000 
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Tiie poison gland will next occupy our attention, j 
and as tlis specimens which I have examined differ j 
in many respects from the structure of the gland as i 
described by Professor Muller, in his great work on 
the glandular system, I have extracted the para- 
graph in which he explains it. He says—“ It 
consists of a number of elongated narrow lobes, i 
extending from the main duct, which runs along 
the lower border of the gland; each lobe gives oil 
lobules throughout its exteut, thus presenting a 
pimiatifled structure: and each lobule is divided 
into secerning cosea, which constitutes the ultimate 
structure of the gland." 

The poison gland lies immediately under the 
skin, on the side of live bead posterior to the eye, 
as seen in fig. 1, and its duct passes forward under 
the orbit, to the anterior and external surface of the 
aponeurotic fang sheath; each gland is,in an adult 
death adder, about tlie size and shape of a small 
almond, the apex being placed anteriorly; the pos¬ 
terior half is covered by the muscles of mastication 
and the compressor muscle, which also extends 
diagonally across the roof of the mouth ; it posseses 
a dense aponeurotic sheath, of wavy, shining, and 
fibrous tissue (Fig. 1, /.), between which and tile 
skin is a close network of rather large blood vessels. 

The gland itself is highly vascular; when a trans¬ 
verse section of an injected specimen is magnified, 
it has tile appearance of a sponge. The structure, 
as found in the snakes of this country, is simple, 
and may be explained in a few words. Tracing the 
duct backwards into the body of the gland, it is 
seen to divide into tubes, which agaiu divide; this 
subdivision continues until the terminal tubules 
end in a minute closed sac ; these are con¬ 
nected by a fibrous matrix, in which capillary 
blood vessels are most freely distributed. The 
terminal tubules are, by means of a high power, 
seen to he lined with a structure-less thin mem¬ 
brane, under which basement cells are placed, 
forming the mass of the walls. 

It is evident, from the nature of this structure, 
the large supply of blood it is capable of receiving, 
and the elastic nature of its aponeurotic covering, 
that it is formed to secrete a large, quantity of its 
peculiar fluid in a short space of time. 

The aponeurotic fang sheath (Fig. is readily 
seen, upon opening the mouth of a venomous snake; 
it covers the fangs, encloses the loose mucous tis¬ 
sue, which surrounds the supplemental and rudi¬ 
mentary fangs, and possesses a wide base. In some 
specimens, as the death adder, its fimbriated open¬ 
ing is confined to the apex; in others, a fissured 
opening extends posteriorly from the apex to the 
base; the central coat is composed of elastic, 
fibrous tissue, and is attached only at the base, 
being covered, on both the external and internal 
surfaces, by a continuation of the mucous membrane 
of the mouth. 

'When this aponeurotic sheath is reflected back, 
in a well injected specimen, the lax and highly 
vascular mucous membrane, in which the supple¬ 
mental and rudimentary fangs lie embedded, comes 
into view, and forms a beautiful object, when seen 
under the microscope with a with a full light and a 
low power: it is then found to consist ot a mass of in¬ 
tensely vascular mucous membrane, reflected from 
the internal surface of the aponeurotic fang-bag and 
freely covering, by ample folds, the rudimentary 
and supplemental fangs ; the functional fang is not 
embedded in this loose mass of membrane. 

The duct is externally large, and unattached in 


its course to the fang bag, with the exception of a 
loose connection with the upper lip; the walls are 
very thick, leaving the canal in the centre, for the 
transmission of the poison, very small; the struc¬ 
ture is elastic tissue. Anteriorly it expand 
upon the lower portion of the external ami anterior 
surface of the fling sheath, becoming blended, if 
not continuous, with its structure. 

The manner in which the duct communicates 
with the functional fang tube, as well as with those 
of the supplemental and rudimentary fangs, lias 
not been yet made out; hut 1 hope, in my next 
paper, to be able to explain this. 

The retractor maxillaris (Fig. 1 and 2, <1.) muscle 
is a portion of the poison apparatus, which does 
not appear to have received the attention which its 
importance deserves. It arises from the base of the 
side and inferior portion of the head and lower jaw, 
and is inserted principally into the ptcregoid bone, 
but also into the external surface of the palatine 
bones. The comparative dimensions of this muscle 
are very great, and its action is powerfully to retract 
the superior maxillary and palatine bones, and 
through them their fangs and teeth. 

flaying now completed the general and structural 
devseription of the poison apparatus, I must invite 
attention to the relative character of the superior 
maxillary hones in snakes more or less venomous. 

Fig. 3 is the superior maxillary bone of a small 
ringed snake ; fig. 4, of a black snake; and fig. 5, 
of a death adder. 

In these, there is a gradual transition, more or 
less, from a short and broad, to a long and narrow 
hone, as well as from a broad and horizontal, to a 
narrow and diagonal articulating surface. 

So far as I have observed, these are instances of 
a general rule, viz., that iu proportion to the veno¬ 
mous quality of the snake, is the shortness and 
breadth of this bone, as well as tlie large size and 
horizontal position of its articulating sui face. 

Let us now observe tlie position of the fang in 
relation to its maxillary hone, as seen in fig. 6, and 
the character and position of the above-mentioned 
articulating surface, when placed in its relative 
position with the other parts of the head. It will 
then appear evident, that any amount of anterior 
and posterior movement of the maxillary upon the 
malar bone, can, in no material degree, influence 
the position of the point of the fang, in relation to 
any substance that-may be in the mouth; and, fur¬ 
ther, that if in the less poisonous serpents, a move- 
I ment of the maxillary hone forwards would, from 
the slight curve of the articulating surface, render 
the fang slightly more perpendicular, its position, 
when retracted, would still be such, that the point 
must enter whatever the mouth contained, if pressed 
upon it. But we, moreover, And, that the more 
venomous the snake, tlie more perfectly flat, hori¬ 
zontal, and extensive is the articulating surface, 
and, therefore, the less does the fang tend, in any 
movement of the maxillary hone, to alter its rela¬ 
tive position. 

When describing the structure of the poison 
gland, we were led to the conclusion that it was 
formed to secrete a large quantity of fluid in a short 
space of time; we also found that the means for the 
exit of this, viz., the fang tube was small, and we 
know that the offensive bite of a snake is instan¬ 
taneous. 

We have seen that the retractor maxillaris mus¬ 
cle is very large and powerful in venomous snakes, 
and that their action is directed, so as to retract 
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simultaneously the superior maxillary and palatine 
bones. 

Lastly, we may surmise, though this has not yet 
been fully proved, that the venom and salivary 
glands are similar in their structure. 

Consideration of these points has led me to the 
following conclusions:— 

First,—That although certain snakes may possess 
a power of rendering their fangs somewhat more 
perpendicular; such is certainly not the case in the 
most venomous varieties. 

Second,—That in no instance do the poison fangs 
become so much retracted within their membraneous 
beds, or assume so horizontal a position, as to ren¬ 
der them incapable of entering substances contained 
between the jaws, when these are pressed together. 

I am further led to suppose that the primary ob¬ 
ject of the so-called poison apparatus is that of 
assisting in digestion, in the fulfilment of which 
purpose, the fang is in constant use, during the 
process of swallowing the prey; and that in the 
less venomous varieties this is less necessary, and 
less provided for, in consequence of the presence 
of a greater or less number of teeth in the superior 
maxillary hone. 

I have to crave the indulgence of my hearers, for 
the serious imperfections which 1 am aware exist in 
the foregoing pages ; and, in apology, to state, that 
the present is the first instance in which l have de¬ 
viated from the especial path of professional obser¬ 
vation ; and that the dissections, necessarily minute 
as they have been, were prosecuted in moments 
snatched from the duties of my practice. 

(To be continued.) 

[The author requests us to mention that he will be 
glad to receive specimens of serpents from any part of 
the colony, alive and uninjured, where possible.] 


CORRESPONDENCE. 

We have been favoured by a correspon¬ 
dent at Duntroon, near Queanbeyan, with 
an interesting collection of fossils'gathered 
in his immediate neighbourhood. They 
were accompanied with the folio wing me¬ 
moranda, which we reprint, together with 
the observations thereon, by that eminent 
authority the Rev. W. B. Clarke, F.G.S., 
&c. &c. 

We are induced to do this, in order to 
stimulate other gentlemen residing in re¬ 
mote districts in the interior, to forward 
geological specimens, or illustrations of 
natural history that may surround them. 
We shall in all cases endeavour to obtain 
a first-rate opinion upon them, and where 
the information contained is valuable, we 
shall print it in our correspondence 
columns. 

To the Editor of the Sydney Magazine of Science 
and Arts. 

Duntroon, Queanbeyan, 

_ 2nd September, 1857- 

Dear Sir,—An opportunity, having presented itself 
for sending a small parcel to Sydney, I hope you will 
accept the accompanying geological specimens. 

So far as I can judge, the fossil remains are of pecu- 

Nov. 1857. No. (). 


liar interest, being types of the earliest inhabitants of 
the globe, and apparently analogues of European genera. 

1 am not aware of any similar specimens having been 
discovered in Aus-ralia, but it is possible 1 may be in 
error. 

Tliey may be thus classified :— 

1. Shale. (Micaceous, and finely laminated.) 

2 Calcareous Grit, forming the base of the Silurian 
system, and similar to the Potsdam Sandstone of the 
United States, in which the earliest fossilised remains 
are discovered. 

3. Subcrystalline limestone (analogous to the Aymes- 
bury limestone),which contains shells of the Pentamerus; 
a specimen of which 1 have found, not in this forma¬ 
tion, hut in an argillaceous limestone in the neigh¬ 
bourhood. 

4. Petrified wood. 

5. Statuan%or saccharine limestone, non-fossiliferou*. 

The remaining specimens aro all taken from the same 

formation, which appears to be identical with the clay 
slate ot the lower Silurian. The fossil shells are prin¬ 
cipally Brachiopodous molluscs, as shewn by the 
numerous impressions of A frypa, Pentamerus, Or this 
7erebratula,and that singular crustacean, the Trilobite. 
The stratum from which they wore procured is drilled 
in some parts with perforating mollusca, and contain* 
quantities of Tentaeulites, allied to the class Annelida. 

These specimens may be interesting to you, though 
scarcely worth preservation in a museum. ’ Their prin¬ 
cipal value consists in the light they throw upon tho 
earlv geologic conditions of Australia. Tho existence 
of the oldest sedimentary rocks proves the great anti¬ 
quity ot tho southern continent, and confutes the erro¬ 
neous impression, that the greater portion of tho 
Australian mainland was not elevated above the sea 
anterior to the carboniferous period. The shells of the 
genera Terebratula prove that this must have been a 
deep sea formation. It appears to have been subjected 
to extensive igneous action, and is much fractured and 
contorted, indicating the agency of subterraneous forces, 
in past ages. I remain,* 

Your’s faithfully, 

CHAS. GRANT ROBERTSON. 


SILURIAN FOSSILS. 

Notes on some geological specimens collected by 
Charles Grant Robertson , Esq., of Duntroon , near 
Queanbeyan. 

Dear Sir ,—The specimens submitted to me by 
you, as recently collected by Mr. Robertson, of 
Duntroon, belong to the lower members of what is, 
probably, the equivalent of the Upper Silurian for¬ 
mation of England, and to that position which is 
marked by the IVenlock shale and limestone. 

In the neighbourhood of Duntroon, and for a 
considerable tract of country on each side, extend¬ 
ing, at intervals, throughout the whole region 
between the Coodradigbee river on the west, and 
the Clyde river on the east, I have long ago traced 
the existence of this formation. I am very glad to 
find, that a gentleman of observation and acquire¬ 
ment in geology is engaged in adding to the 
collections which have been already made by others, 
and in endeavouring to extend our knowledge of 
that interesting field which lies around him. 

The specimens before me are, therefore, not the 
first discovery of the kind in Australia. It may be 
satisfactory' to mention some that have preceded. 
The late Sir T. L. Mitchell, in his account of 
“ Expeditions/’ mentions the fact, that corals, 
which were ascertained by Mr. Lonsdale, of the 
Geological Society (to whom we are indebted for 
the geological notices in that book), to belong to 
the Wenlock rocks, were collected by him from 
Yass plains. Subsequently, from the same locality 
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and otliers in the neighbourhood, Mr. William 
Hardy, whose -zeal as a collector is well known, 
made a fine collection of fossils, which he was good 
enough to place at my disposal, and these have as¬ 
sisted materially in establishing the fact that the 
upper Silurian formation is well developed there. 

My own explorations and researches, during many 
years, in various parts of the colony, have also ena¬ 
bled me to discover many new genera and species, 
as well as some already known, which have been, 
after cotnparisonby Mr. Salter, and other geologists 
in Europe, referred, without hesitation, to the, 
Silurian epoch. Mention of these discoveries is 
made in Murchison's Siluria; and some of the fossils 
of this epoch from Australia were included by me 
in the selection which I exhibited at Sydney in 
1854, and in Paris in 185-5. 

Mr. Hero W. Nichols, of Bulanamang, also sent 
me fossils of the same age from the neighbourhood 
of Queanbeyan some years ago, and subsequently 
from Maneroo, in which district I explored numer¬ 
ous localities rich in Silurian fossils. Of my various 
collections from the districts already mentioned, 
and others in the New England district, I sent 
home a large series to the Woodwardian Museum, 
in the University of Cambridge, in addition to the 
rocks and fossils of the Carboniferous formation 
which 1 had previously forwarded. The fossils from 
Yarralumla are hereafter to be described and illus¬ 
trated by Mr. Salter. I can speak of that, as a most 
fertile and interesting locality; it has already sup¬ 
plied me with Trilobites, of the genera Calymene; 
Phacops; Encrimirus; Cerauras and Harpes, toge¬ 
ther with a numerous array of Corals and Molluscs, 
&o., some of which I have found also common at 
the Shoalhaven gullies ; on the Deleget river ; at 
Quedong; Rock-flat, near Coonta; near Tam- 
worth, on the Peel river; in the western country, 
and in other localities. 

Mr. Stuchburv, also, sent down many fossils of 
the same epoch from the Beil river and its neigh¬ 
bourhood; and in Victoria. Mr. Sclwyn, the distin¬ 
guished geologist, now employed hv the government 
of that colony, has discovered abundant accumula¬ 
tions, which are under the examination of that 
accomplished Palaeontologist, Professor M'Coy. 

I had the satisfaction of a day’s exploration with 
Mr. Selwyn, at one of his camps, in the neighbour¬ 
hood of Melbourne, and had ocular evidence of the 
existence of the Silurian formations in that neigh¬ 
bourhood. Moreover, when I was at Hobarton in 
1856, my friend Dr. Milligan exhibited to me 
fossils from the Franklin river, in Tasmania, nearly 
identical with species I had collected abundantly 
in this colony. I had also, in 1S*51, found Silurian 
fossils not far from the head of one oi the upper 
branches of the river Murray, within the Victoria 
border of the Alps. I am, therefore, justified in 
stating, that it has now been long known, that be¬ 
low our Carboniferous formation, there are well- 
developed strata of true Silurian age, which appear 
to repose against rocks of igneous character, parti¬ 
ally of an older epoch, though the whole of these 
formations in this Colony, in Victoria, and in 
Tasmania, have been dislocated, and transmuted, 
and overflowed, in numerous localities, by igneous 
outbursts of a comparatively recent epoch. 

It is, however, a singular fact; that although I 
have found in this colony numerous corals and 
other ancient fossils, agreeing in minute particulars 
witli species figured in “ Siluria.’ Ac. I havenever 
been able to detect a single species of *• (irapiditt- 


and it was not till late in 1856, that the geological 
surveyor in Victoria had made the discovery there. 
This should be an inducement to collectors in this 
colony to be on the look out'for that characteristic 
genus, and others akin to it, ivnich, I have no doubt, 
will be found here, as in all other Silurian regions. 

The specimens of rocks sent by Mr. Robertson 
are such as characterise the Silurian beds in New 
South Wales. In his neighhourhood, as elsewhere, 
the upper Silurian formation is made up of brownish 
or greyish and greenish mud-stones; light coloured 
and often white limestones (transmuted to saccha¬ 
rine marble); whitish grits and sandstones; with 
soft silky schists (nearly slates) of grey and light 
tints, and coarser brown schists, banded by veins 
and ribs of quartz (which are auriferous) and of 
these the mud-stones, which are much charged with 
yellow ferruginous powder, contain the greater 
part of the fossils, though occasionally the lime¬ 
stones, as on the Molong, the Mummibidgee, and 
Deleget rivers, and on the Shoalhaven and Bell, 
are foil of corals, which are exposed naturally on 
the weathering oi the rock. These rocks, placed 
in parrailel juxta-position, are highly inclined, 
along a merid'ian line of striae. 

The Carboniferous formation about Yass, and to 
the eastward along the Dividing ranges, has been 
greatly, and in numerous localities, entirely de¬ 
stroyed, and the only relics are frequently pieces of 
siliciiied wood, which occur on the plains and the 
slopes of the hills. A specimen of this is included 
in the collection under notice. The rock speci¬ 
mens are white marble ; dove-coloured limestone ; 
white sandstone; and greenish mudstone. 

The genera of fossils contained in the latter, are 
all that°ean he ascertained, as they are only casts 
closely congregated, and too imperfect to distin¬ 
guish as species. The genera are as follow 
Ithynconella. Orthis. Hemithyris. 

Lcptena. Atrypa. 

Mr. Robertson mentions Terebratula, Tentacu- 
lites, and Pentcmerus. The former genus is now 
discarded from lists of Silurian fossils, as no true 
Terebratula exists in the formation. Tentaeulites 
and Pentamerus I have found to the southward of 
Duntroou, and the latter genus on the Shoalhaven; 
but they are not included in the present collection. 

The other fossils consist of casts of a beautiful 
minute Petraia (with 30 lamella;); fragments of 
Crinoidal remains; the pugidium of a tnlobite 
allied to Encrinurus, but near Cronins of Barrande; 
and a portion of the glabella ot an Encrinurus. 

The Silurian collection which 1 lately arranged 
in the Australian Museum contains Encrinurus, 
Harpes, and a fine Calymene Blumanbachii, with 
another Crustacean, a Beyriehia, all of which are 
from Yarralumla. It is not necessary to mention 
here other genera and species in mv own collection. 

As I am very much interested in the develop¬ 
ment of the Silurian formations in Australia, I shall 
be thankful if collectors will be good enough 
to forward tome for examination and use any fossils 
thev may meet with. Even if they happen to send 
me what I already have, they will he doing good 
service, because it is almost impossible to ascertain 
species, unless one can destroy several specimens 
in the comparison of the distinguishing character¬ 
istics. . , , 

I take the liberty of requesting this at the hands 
of geological collectors in the colony. 

St. Leonard’s, M . B. CLARKE. 

12lh Oct., .1857- 
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Registrar General's Office , 

Sydney , Otli November , 1857. 

HEALTH OF SYDNEY. 

The number of Deaths registered at the Central Office during the month of October 
is 102, viz., oS males and 44 females, of which 33 were under 5 years of age. 

The Deaths registered during the corresponding month in last year are 90. 

The number of Births registered during October, is 173, viz. : 77 males and 96 
females, being an excess of 71 over the Deaths of the month. 


SUMMARY OF DEATHS of both sexes Registered 

October , 1857. 


Sydney , from 1st to 31si 


Causes of Death. 


Zymotic Diseases. 
Endemic, Epidemic, & Con¬ 
tagious . 


Sporadic Diseases 
Of Uncertain Seat .—Dropsy 
and other Diseases of Yari- 
able Seat. 


Of Nervous Sifstem.c. Dis 
eases of the Brain, &c. .. 

Of Respiratory System .— 
Diseases of the Lungs, &c. 

Of _ Circulatory System .— 
Diseases of the Heart and 
Blood vessels ... 


Of Digestive Organs. Dis 
eases of the Stomach, 
Liver, &e. 


Of Urinary Organs. —Dis¬ 
eases of die Kidneys, &c. 

Of Generative Organs . 


Of Locomotive Organs .— 
Rheumatism, Diseases of 
the Bones, Joints, &c... 


Of Integumentary System .— 
Diseases of the Skin. 


Old Age. 


External. Causes. Yiolencee, 
Privation, & intemperance. 

Unspecified . 


.ft 


i ... 


Total from all Causes ... 20 3 5 5... 33 4 4 4 4 7 4 0 8 6 6 6 2 3 1 ... 1 1 . 


olco p 110 


a & 


12 

6 

23 

15 


10 


2 

3 

14 


2102 


CHRIS. ROLLBSTON, Registrar General, 
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METEEGLOG IGAL REPORT. 


sviutr, Month of October, 1837. 


From observations taken at 9 a.m. and 9 p.m. each dap. 
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SSW. 
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NE 
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NNE. 

West 

1 Pleasant weather, 
j Fresh sea-breezes. 

jloomv and close. 

Partial storm. 
Thunderstorm. 

) Dark clouds and 
j squally winds, 
rhunder. 

Rainy. 

Pine. 

J Squally weather. 

[ Very fine weather, 
f Fresh sea breezes. 

Southerly” squall. 
Cloudy. 

Misty lain all day. 
Threatening clouds. 
Clearing. 

Light breeze. 

j Squalls and showers. 
Fine. 

1 Large cumulose clouds 
j and showers. 

Clearing. 

Remarkable clouds. 
Strong wind. 


30 230 
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7V-8 
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1-53 

10 
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isrhest \ of single readings 
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37-0 


39-7 


0 

Lowest J at 9 a.m. or 9 p.m. 


29.928 
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70-0 

49-4 

20-6 

52-8 

5-26 

•60 

Means and sums. October, 1857. 


30 047 

60-8 

71-7 

495 

22-2 

515 

201 

■50 

Means of October, 1855,1856. 


jj.B._The observations are not corrected for (iinrnal 

rano-e ' The principal instruments have been compared 
at 'Greenwich, and the readings are all reduced ac- 

yh cssH/f.—The barometer is 11 feet above the sea-W 
the greatest range of pressure is .'731 inch_, the 
mean gaseous pressure of dry air is 29'5-o inches. 

■ The average weight of a cubic foot of air is 531 grs. 
Temperature of Air ,—The .mean of all self-registered 
maxima and minima is 59’7 degrees. Tile adopted 
mean temperature of the month from all observations 
is, therefore, the mean of 61 0 and a9'.7, or 60 o 
degrees Fahrenheit. The adopted mean of the month 
foi the two previous years is 608 degrees. 

Moisture .—The dew-point is calculated from readings ot 
Negretti’sand Zambia's dry and wet bulb thermome¬ 
ters. bv the use of Glaisher’s tables. 2ndi Edu. 

The mean temperature of evaporation at 9 a.m. and 
9 n m , is 56'G degrees. The mean elastic force of 
vapour is -'10 inches. The average proportional 
humidity of the air is denoted by 7 6, or }, perfectly dry 
air being taken as 0, and saturated damp air as 100. 
Rain .—More or less rain fell on 14 days during the 
month. The total depth being 5'26 inches. It is 
collected at one foot above the ground, and measured 
at 9 p.m. 


Evaporation —The total depth of water evaporated with 

- ” ire to sun and wind is 4'75 inches. The 


full exposure ••— --- -- 

total evaporation during the previous three months 
(excepting ten days) is 14 71 inches. 

Cloud .—The extent of cloud is expressed by the tenths 

of the whole skv coveted by it. 

The forms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred daring 
the montli being added in figures. 

Cumulus 17 Ci-Cu. Cirro-cumulus. ... 0 

Cirrus -6 Ci.-St. Cirro-stratus . 3 

Stratus.6 Cu.-St. Cumulo-stratus ... 2 

Ni. Nimbus,...6. 


Cn. 

Ci. 

St. 


Winds .—The winds may be thus summed up 


W N IV 
West 

WSW 
S IT 

ssw 

South 
SS E 


day 


1 .. 

3 „ 

2 „ 

3 „ 

2 day 


SE 

East 


SE 6J 

N N E 61 

North 1 

Variable 2 


Double Bay, near Sydney, N.S.W. 


W.'S. JEVONS. 
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INTERNAL COMMUNICATION. 

The heading is enough to deter the most 
conscientious reader. Can any thing new 
he said on this subject 1 Have not rail¬ 
ways, tramways, plank roads, and macad¬ 
amized roads been discussed in every 
variety of form, and reported on by all 
sorts of committees, and all grades of 
officials, until the country is utterly weary 
of the whole matter ? We fear, too, that 
the public is getting very disgusted to find 
that it has to pay the sum of £40,000 per 
annum, for the excess of interest over the 
net receipts, on the two lines of railways 
that have been completed. The more so, 
that it is difficult to see the advantage that 
has been gained by the expenditure of up¬ 
wards of one million sterling. We are not 
able to point to one of the resources of the 
colony that it lias developed hitherto, and 
to enable it to do so, the promoters ask for 
additional capital, to the amount of some 
hundreds of thousands of pounds. 

Our enterprising neighbour, Victoria, 
attaches so much importance to this mode 
of opening up the interior, that she con¬ 
templates, without dismay,.the expenditure 
of eight millions sterling in the necessary 
works. This is a flight far beyond the 
ambition of our boldest financier, and we 
consider that our fellow colonists may be 
congratulated on our comparatively modest 
aims. 

In order to enter on this subject, with 
proper information as to the views of the 
best authorities now in the colony, we have 
perused carefully the following papers. 
The Governor-General’s two able 'and ela¬ 
borate papers, read before the Philosophi¬ 
cal Society, which we have reprinted in 
this periodical. A paper by Mr. F. T. 
Peppercome, on the same subject, in our 
September issue. The Report of the Select 
Committee of the Legislative Council, ap¬ 
pointed to consider the most advisable 
plan for seeming the formation of the 
Great Trunk lines of Railway ; and a Re¬ 
port on the Internal Communications of 
New South Wales, by Captain Martindale, 
R.E., Chief Commissioner of Railways. 
This is an admirable paper, and although 
our space is so circumscribed, we reprint 
it at length in our present number. 
We have also noticed the complaints 
made by the Postmaster-General, as to the 
state of the roads, in his Report on the 
post-office ; and in every speech .delivered 
No. 7. Dec. 1857. - 


in the Assembly, or in public meetings of 
the citizens, we hear constant re-iteration 
of the same grievance. 

Every body says “ something must be 
done,” and all the authorities we have con¬ 
sulted see nothing else than an extension 
of railways, to merge, after a few more miles 
are traversed, into tramways, or macada¬ 
mized roads. The expense at which this 
will have to be accomplished is enormous. 
The railway for locomotives is estimated to 
cost about £12,000 per mile, and the tram¬ 
way, or macadamized road, about £4,000 
per mile in construction, and each will re¬ 
quire a large annual sum to keep it in 
order. 

We firmly believe that this country, 
with its small population, cannot afford 
this large expenditure. We direct earnest 
attention to the paper by Professor Pell, 
reprinted in our last issue, which has re¬ 
ceived such ample corroboration since it 
was written. The fact is, we must find 
some cheaper mode of transport for goods 
and passengers than those that have hitherto 
been suggested. 

We believe we could devise a cheap form 
of railway, and we are bold enough to ex- 
plain our plan. We are prepared for de¬ 
rision. We expect it. The “ constituted 
authorities” and the professionally edu¬ 
cated engineer have too much at stake in 
retaining things as they are. An expendi¬ 
ture of millions is not to be lightly relin¬ 
quished, no matter how they are screwed 
fromagroaningpopulation; not to mention 
the audacious intrusion of a profane step 
within the mysteries of a learned pro¬ 
fession. 

However, we shall give as plain a de¬ 
scription as we oan of the form of road we 
should recommend, and leave any person 
who feels interested to make the necessary 
experiments, should he think it worth while. 

The idea was suggested to us in the fol¬ 
lowing manner. Our readers, have, no 
doubt, seen in the toy shops (a place by 
the way wliere they may obtain many a 
lesson in practical mechanics*) the figure 
of a horse suspended on his hind legs, and 
kept in equilibrium by a heavy weight 
which hangs below the point of support. 
We propose to apply this principle to a 
railway. 


* There is a fine opening for a sneer here, e.g., “ TT« 
don’t get our knowledge of mechanics from the toy¬ 
shops.” C. E. 
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Let a single line of stout posts be firmly 
inserted in the ground at distances of ten 
feet from each other along the present lines 
of road into the interior. Let these he 
united at the top by a continuous rail or 
sleeper about six inches square. The sur¬ 
face of this line of wooden rail should be 
about five feet above the surface of the 
earth. There need only he a single line. 
Along this continuous sleeper let a light 
semi-circular iron rail be laid of about tw o 
inches diameter. 

To travel along this fail there should be 
a strong iron wheel say of eighteen inches 
diameter, with a deep groove on its edge 
to fit the rail. Through the centre of the 
wheel should pass a strong axle not more 
than eighteen inches in length, and fitted 
with antifriction rollers to diminish the 
friction as much as possible. From each 
end of this axle an iron rod, swinging 
freely, should depend about four feet, car¬ 
rying at its end a flat surface like the scale 
of a weighing-machine, extending outwards 
from the rail on each side to receive the 
load. This pair of scales would thus hang 
about two feet from the surface of the 
ground. 

There might be two or more wheels follow¬ 
ing each other, but the principle is equally 
applicable to one wheel. The load would 
thus be suspended on the rail as it is in 
panniers over a horse’s back. If the re¬ 
ceptacles on either side were equally 
loaded, a perfect equilibrium would be 
maintained, and a very slight force eitlroi 
of horse or bullock power would be re¬ 
quired to draw the load so suspended along 
the even stuface of the elevated rail. 

In order to give a more graphic idea of 
the plan, we will suppose the electric tele¬ 
graph posts now placed along our streets, 
to be only ten feet apart, and five feet in 
height, and that the wire properly sup¬ 
ported by a strong longitudinal _ sleeper, 
were two inches in diameter. This in fact 
would constitute our railway. Along the 
surface of this a wheel or wheels are to 
travel, having loads suspended some four 
feet below their axles, and equally dis¬ 
tributed on each side of the line of rail. 
Horses should be employed to draw the 
load. They would travel on the present 
imperfect roads with ease, for it is not the 
feet of the animals which destroy a road, 
but the grinding action of the wheels of 
carriages. This latter action is done away 
with by the above plan. 


It is important to state, too, that this 
form of railway would provide at once for 
the fixing of the electric telegraph wires, 
without any additional expense being in¬ 
curred for posts, &c. The wire could he 
continued along the under surface of the 
longitudinal sleeper, by which it would be 
effectually preserved from injury. A sav¬ 
ing to the Colony of about £50 per niile 
would thus he effected. 

IVe shall not enter at present into any 
further details. We hope the scheme will 
he calmly considered by those best calcu¬ 
lated to form an opinion on its merits. We 
beg earnestly that our readers in the in¬ 
terior will take some little pains to investi¬ 
gate the principle, and to attempt its ap¬ 
plication each in his own way. By these 
means some cheap and practicable mode of 
communication with the interior may be 
discovered, and the permanent settlement 
of the country may he greatly accelerated. 
By this means we are sanguine enough to 
believe that we could lay down a practi¬ 
cable railway for horse traction of goods 
and passengers to Bathurst within three 
months, and at a cost of less than £1000 
per mile. 

At all events, whether onr plan is prac¬ 
ticable or not, we have made an attempt to 
solve the difficulty in which the country 
is placed. If it lias no other benefit, it will 
doubtless set some ingenious minds on the 
search, and eventually produce some more 
satisfactory result than the reiteration of 
the melancholy refrain of “ something 
must he done.” 


PHILOSOPHICAL SOCIETY OF 
NEW SOUTH WALES. 

We this month present our readers with 
the following highly important paper on 
Irrigation, which was read by His Excel¬ 
lency the Governor-General at the monthly 
meeting of the Society, held November 12, 
1856. 

IRRIGATION. 

The term “irrigation/’ which, in ordinary parlance, 
means the application of water to the soil for the pur¬ 
pose of developing the growth of plants, whether indi¬ 
genous or cultivated, niav, with reference to the subject 
matter of this paper, have a more extended meaning 
riven to it, and be tahen to include not only the appli¬ 
cation of water, bnt also its systematic collection, con- 
vevance, and distribution. It is a subject to which but 
little attention appears to have been paid, either by the 
Government or the people of New South Wales 

If however, we consider the character of the climate 
of this colonv. and its operation upon the productive 
power of the’ colony, and if we bear in mind the im- 
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portent fact that the population, in the strictest and 
narrowest souse of the term, is entirely dependent upon 
the produce of the surface of the soil—that it is, in fact, 
a pastoral and agricultural community, I think it will 
be admitted that there is not in the whole range of sub¬ 
jects bearing upon the occupation of the fiockowner, the 
agriculturist, and the horticulturist, a single one which 
is deserving of more careful study, or one from which, 
if properly understood and applied, greater or more 
beneficial results would be obtained. I have alluded 
to the climate, and it may he as well that I should 
state what, in my opinion, peculiarly characterizes it, 
Eut, in describing the climate of a country extending 
over 14 degrees of latitude and 10 of longitude, I must, 
of course, speak in very general terms. 

"With this limitation, 1 should, say that the climate 
of New South Wales was remarkable for its dryness, 
and consequent evaporative power, by which it acts 
upon the vegetation, not merely through, the foliage, 
which is rendered incapable of performing its functions, 
hut also by drying up the soil through which nutri¬ 
ment is conveved to the roots of the plants. And I 
may observe that, if this be the case at present, when 
so large a proportion of the country is covered with 
# timber, it vail prevail to a far greater extent when the 
denudation of tiic ground by the axe will diminish the 
quantity of rain, and allow the sun and air to act more 
powerfully than at present upon the exposed surface of 
the soil. It is, therefore, evidently, most desirable that 
attention should bo devoted to the investigation of the 
means of remedying an evil which, great as it is at pre¬ 
sent, is likely to be enhanced by the very steps which 
must be taken to render the country more productive, 
and I trust the time is not far distant when the Govern¬ 
ment, by making a proper use of the means at its dis¬ 
posal of acquiring information, will bo placed in pos¬ 
session of date sufficient to enable it to lay the foundation 
of a system of irrigation, by which only will it be 
'possible to apply even a partial remedy to the evil 
above alluded to. 

In the meantime, however, as the discussion of sub¬ 
jects of this kind canuot hut prove both interesting and 
useful, I propose in the present paper to describe the 
mode in which water applied to the surface of the soil 
acts upon the vegetation. I shall then give a brief 
sketch of the systems of irrigation as practised in dif¬ 
ferent countries, and of their results, both local and 
general; and I shall lastly discuss, specially and in 
detail, the advantages which would result to the indus¬ 
trial interests of the colony from the adoption of an 
extensive system of irrigation; the means by which the 
necessary supplies of water may be obtained; the cha¬ 
racter of the works which must be constructed to col¬ 
lect, convey, and distribute these supplies; and, lastly, 
the mode of proriding the funds which will be required 
to defray the cost of such works. 

1st. As to the mode in which water applied to the 
surface of the soil operates upon vegetation. 

Most plains derive their nourishment partly from the 
soil through the'intervention of their roots, partly from 
the atmosjdiere through the action of their leaves; the 
roots, however, perform the most important part in this 
combined system. It is through their action that the 
elementary substances are absorbed from the soil, which 
are afterwards combined in the plant, through the action 
of air and of light, into those forms which are distinc¬ 
tive of its existence as a species. These roots, however, 
are incapable of absorbing any solid substances. It has 
been proved by experiments that the finest powders, 
such as would require a most powerful microscope to 
define the particles of which they are composed, are, in 
a dry state, utterly incapable of maintaining the life of 
a plant, even though they should be composed of 
elements with which the plant has the closest affinity. 
Moisture, then, is necessary to vegetable life. The food 
upon which a plant is nourished must be supplied to it 
in a liquid form—I mean such food as is taken up by 
the roots. Water, then, applied to the surface of the 
soil, acts on vegetation by dissolving and presenting to 


■ the roots of plants those matters which are essential to 
their existence. 

Water, however, has a secondary action in modifying 
the effect of the atmosphere upon vegetation. In dry 
countries the presence of water w’ould neutralize to a 
certain extent the parching effect of the atmosphere, by 
altering its hygrometric state, and would .enable it to 
act its part in the chemistry of vegetation, which it 
could hardly otherwise perform effectively. 

In cold countries, again, water is applied to the 
meadows in winter, and it has been found by experi¬ 
ment that the temperature of that in contact with the 
grass is seldom below 40 degrees, while the surface is 
frozen ; and the effect of this irrigation is to preserve 
the tender roots and leaves of grass from the action of 
the frost. 

Such being the operation of water upon the produce 
of the soil, and such and so great the benefits derived 
from its application, it will not be a matter of surprise 
to us to find that mankind have not failed to avail 
themselves extensively of its agency. 

The great nations of antiquity, the Egyptians and 
Assyrians, with whom historv may be said to com¬ 
mence, occupied the fertile valleys of the Nile and the 
Euphratft, where the periodical overflowing of the 
livers gave', it may be, the first hint of the importance 
of water. History, and the still existing remains of 
the great works executed by these nations, for the pur¬ 
pose of extending and regulating the distribution of 
their natural supply, bear testimony to the value placed 
by them on this agent. 

* The state of these countries now% contrasting as it 
does so unfavourably with that which they exhibited 
some 25 centuries ago, may be imputed to a certain 
extent, at all events, to their neglect of the means 
which Nature has placed at their disposal, of which 
their ancestors availed themselves with, such skill and 
judgment. 

If we look around us in the present day and attempt 
to investigate the reasons which have induced the set¬ 
tlement of a dense population in any particular locality, 
we shall find, in an agricultural community, that popu¬ 
lation congregates in districts where, owing either to 
the richness of the soil, or the facilities offered for its 
cultivation, the means of subsistence .are easily pro¬ 
cured, and we shall also find that this will be most 
generally the case whore the means of irrigating the 
soil have been most extensively made available. 

Instances of this will occur to every one ; but I may 
particularize those districts in the North of Italy winch 
are watered br the Po and its affluents, and portions of 
the British territory in India, where population may 
bo said to follow the water ; for wherever the means of 
irrigation are provided, a dense population is sure to 
congregate in a few r years. 

The millions who inhabit the Chinese Empire could 
never be supported were it not for the care- bestowed by 
the Government and tbe inhabitants generally upon ail 
the works by which the cultivation of the soil is im¬ 
proved, and specially upon those which proride for the 
conveyance of water for irrigation, and other purposes. 
Any description of the means which have been and still 
are’employed in different countries, for tbe purpose of 
collecting*and distributing the water required for irri¬ 
gation, must in such a paper as this be confined to such 
an outline as may be sufficient to give an idea of their 
character. 1 hope, hereafter, to be able to go more 
fully into the details of particular schemes; at present, 

1 must speak in general terms. 

The principal sources from which supplies of water 
for the purpose of irrigation may be derived, are— 

1. Running streams. 

2. Reservoirs in which the drainage of the country 
is collected. 

3. Springs. 

4. "WellsI 

5. Sewerage or drainage from towns. 

The first and most effective source of supply will 
always be the rivers and streams, which have their 
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source in mountain ranges. In countries like tho 
North of Italy, where the rivers which discharge them¬ 
selves mto the Po have their sources in tho Alps timid 
perpetual snows, or like the North of India, where the 
streams descend from the still more lofty ranges of the 
Himalayas, thero is never any cessation in the supply, 

'—a warm summer in the mountains melts a larger 
quantity of snow arid produces a large supply, while 
a cold summer has tho effect of reducing it; but tho 
streams always discharge a laTge body of water, and all 
that is required is the construction of such works as 
may' enable the engineer to have at his command a part 
or even the whole of this discharge, so that auy required 
amount may be turned into the proper, channels by 
which tho water is to be conveyed to the districts whore 
it is to bo used. 

I have said that the most effective source of supply is 
from tho rivers which are fed from perpetual snows on 
mountain ranges ; hut I only mean that the sonreo is 
most effective because it is the largest in amount and 
most to he depended on. Any stream which will fur¬ 
nish a supply of water, however small, during the sum¬ 
mer months, can be made available for irrigation, and 
there are thousands of instances in England where the 
water of a moro brook is made to produce the most 
beneficial results upon the cultivation of thermal! val¬ 
leys through which it runs; but these sources occa¬ 
sionally fail in dry seasons, that is, at the very period 
when there is the greatest demand for water, whereas 
the river heading into tho mountains will at that very' 
time he able to furnish a full supply. 

The works which are required to make supplies from 
running streams available are, first—dams across these 
streams, by which the water is raised to such a height 
as will allow of any given amount being turned into 
the channel or carrier by which it is to he led into the 
district where it is to be applied. Where the rivers are 
large, and where tho water derived from it is intended, 
as fn the case of the Ganges Canal to supply the wants 
of a very large district, the stability of the dam on 
which tiro supply is dependent is of immense import 
ance; hut the larger the river the less generally will 
be the height of the dam, and the less subject will it 
therefore bo to the risk of accident from .floods, against 
which it is necessary always to take special precautions. 

Great care is required in selecting the site of a dam, 
the foundation must he solid, or capable of being made 

so_the banks should be high enough to retain tho 

heaviest floods, and should form solid abutments for 
(he ends of tho dam. 

If care be required in selecting the site of a dam, no 
less care should be exhibited in the selection and adap¬ 
tation, of the materials of which it is constructed.. 

These should be of the most solid and enduring de¬ 
scription, and should be framed and connected together 
in such a manner as to bid defiance to the action of the 
heaviest flood; and as water acts in various ways upon 
a structure of this kind, partly by direct pressure, partly 
bv erosion in passing over its surface, or by "bringing 
other bodies such as trees and stones to roll over it, and 
partly by acting upon the foundation upon which the 
dam "is bnilt—all these various actions must bo foreseen 
and guarded against. 

The second class of works which are required are 
those by which the water is conveyed and distributed. 
These are in fact mere water-courses of dimensions cor¬ 
respondent to the amount of water to be conveyed along 
them—care, of course, must be taken to regulate the 
slope of tile channel of these courses, so as not to create 
a current so rapid as to act on. the bed nr banks. 
Bridges are required to carry roads across these chan¬ 
cels ; aqueducts to pass the water across valleys; waste 
weirs to get rid of any surplus water ; culverts to pro¬ 
vide for the drainage of the country in the upper side 
of the carrier. In carrying out an extensive scheme of 
irrigation, there will be a demand for such an amount 
of skill and intelligence as will be found only among 
men who possess the highest order of engineering talent. 
Means, also, must be provided for measuring as accu¬ 


rately as possible tho quantity of water which is passed 
into the distributing channels, as on the appliances for 
this purpose, and the care taken to secure them from 
being tampered with, must the revenue to be derived 
fiom tbe water depend. Upon this revenue must be 
charged not only the cost of maintaining the works in 
proper repair, but also the interest of the capital ex¬ 
pended in their construction. 

The following abstract of some of the information 
collected by Captain Baird Smith,. of the Bengal En¬ 
gineers, during a professional tonr in the north of Italy, 
when ho was sent by the East India Government for 
the express purpose of collecting information on the 
subject of iirigation, will he both interesting and in¬ 
structive. in Lombardy the amount of land under 
irrigation exceeds 1,000,000 acres—about one-sixth of 
the whole area of the country ; the canals and branches 
by which the water is distributed are about 4.'.00 miles 
in length ; about half the w ater of the rivers which flow 
through the country is made use 'of for irrigation. A 
discharge at the rate of one cubic foot per second will 
irrigate 70 acres. The purchase of this amount of water 
in perpetuity costs from £290 to .£300; tho annual 
rent of the same amount of water is £13 10s., or about 
3s. lOd. or 4s. per acre. The actual benefit or direct 
return to the Government, which is the constructor and 
maintainor of the works, does not exceed tho amount 
required to keep the works in repair; but the indirect 
benefit, which is measured by the increased value given 
to the land, of which the annual rent is the index, may¬ 
be put at 12s. per acre, about £000,000 per annum. 

In Lombardy, where tho works have been carried on 
for centuries, and where every description of labour has 
been employed, it is of course impossible even to guess 
at tbo total expenditure upon the various kinds of 
works which have been executed for the purpose of irri¬ 
gation. Much has been done in tho earlier periods, 
upon bad principles and imperfectly ; much was com¬ 
menced and after a time neglected and. allowed to get 
out of repair, so -that it would be impossible to say 
whether thero has been a return in the snap® of interest 
upon the -whole of the capital expended ; hut in certain 
instances there is distinct information to be obtained 
with regard to particular works, which is sufficient to 
show the amount of benefit which is to be derived from 
a well-digested and carefully executed system of irri¬ 
gation. 

' Tho canal of C'aluso, in Piedmont, has a .course of 
nearly 20 miles—it supplies water for irrigating 17,955 
acres’; it is not well laid out, as tho slope of the bed is 
far too great, causing a waste of water and of mill- 
power. It is expensively constructed ; that is, there 
are many works of importance which have been neces¬ 
sarily undertaken—such as a heavy river wall at the 
commencement, 000 feet in length, two long tunnels, 
aqueducts, bridges, &c. The total cost of the work was 
£31,908 5s., or, on an average, about £1700 per mile. 

The amount of water available for irrigation is 350 
cnbic feel per second. The direct returns in the shape 
of rent for the use of water amount to £1780. The. 
annual expenses of repairs and maintenance do not 
amount to above £500, and which leave £1280 as the 
net revenue, being about 4 per cent, on the capital in¬ 
vested. The indirect returns, however, are estimated 
at 12s. per acre upon all the land irrigated, together 
with a share of tbe returns from milks, and this will 
amount to about £11.000 per annum, or about 30 per 
cent, per annum on the outlay. 

1 do not think it necessary to enter into further de¬ 
tails at present with relation to the mode in which the 
water of running streams is made available for irriga¬ 
tion. I may mention, however, that I have reason to 
believe that tbe revenue derived from irrigation in 
India is far in excess of that mentioned as the feturn 
from the works in Italy, and the indirect return is fully 
as great as in that country. 1 have, however, requested 
to be furnished by the proper authorities with full de¬ 
tails of the works' which have been executed, or are in 
progress of execution, in Bengal and Madras, and with 
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all the statistics connected with them, which I shall 
have great pleasure in submitting to the Society here¬ 
after. 

The second mode in which supplies of water can he 
obtained is by the construction of reservoirs, in which. 
the drainage of the country is collected, and stored up, 
as it were, for future use. There are several countries 
where the streams are not perennial, but are merely 
the outlets hv which the periodical or casual falls of 
rain are discharged. In the southern parts of India, 
within the tropics, the Tains are periodical and very 
heavy ; but although the earth is thoroughly saturated 
while these rains last, and though rich crops are pro¬ 
duced after they have ceased, yet the beneficial effect is 
only partial and temporary, and for several months the 
ground is parched and dried up for want of a supply 
of moisture, which can only be obtained by irrigation. 
The supply from these periodical rains would probably 
be quite sufficient, if distributed over the whole year, 
to keep up a constant fertility: all that has to he done, 
therefore, is to arrest as much as possible of the water 
on its way to the sea, for the purpose of doling it out 
during the dry season, as the wants of the community 
may desire it. 

• This system of storing water is not, however, limited 
to those countries in which the rains are periodical and 
certain. It is quite as applicable to countries like Aus¬ 
tralia, where the fall of rain is casual, uncertain, and 
scanty in amount. The following abstract of the effects 
produced in the. hill country in Central India, by' a 
judicious system of tank embankments, will enable the 
Society to judge of the possibility of adopting a similar 
system in New South Wales, and of the advantages 
which may accrue from it. 

In the district of Mairwara water was the great de¬ 
sideratum. From the hilly character of the country 
the rain which falls speedily' flows off. The rains, too, 
are exceedingly precarious, and bad seasons in this 
respect are the rule, good the exception. The amount 
even in favourable seasons rarely exceeds 22 inches, 
and it often ranges from 8 to 12 inches. In 1832 not a 
single shower fell, and a fearful famine was the conse¬ 
quence. Some small embaukments had been made, 
and the good effects produced by them encouraged 
Colonel Dixon, the Resident-officer in charge of the 
district, to submit to the Government a scheme for 
carrying out the system of tank embankments on a 
large scale. The reservoirs formed by these would 
supply irrigation to the lands at a lower level through 
sluices; and to those situated above the level of tlio 
reservoir by the wheel and bucket, or by' any other 
simple machinery. The percolation of the water 
through the ground would supply wells formed in rear 
of the embankment, from which, again, water might be 
raised to supply land which could not be reached by 
the sluices, The Government entered into the scheme 
proposed, and gave encouragement and assistance to the 
inhabitants of the district, who set to work energeti¬ 
cally ; in the course of a few years constructed no less 
than 290 dams, holding up 9675 acres of water, and 
irrigating nearly 15,000 acres of land. The following 
table will give, at a glance, the expenditure of the Go¬ 
vernment, and the results of the expenditure^ adding 
to the happiness of the people:— 
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Ploughs. 

Village 

Tanks. 

Population 
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Total in 1835 
Total in 1846 

2233 

6148 

2742 

9691 

2065 

39,648 

100,282 

£9,680 

21,022 

Difference 

(increase 

3915 

0979 

2065 

60,034 

£11,342 


Expenditure by the Government, which has 

produced these results ... ... £24,111 


Natural springs form the third source from which 
water for irrigation may be obtained. It is not neces¬ 
sary' that I should say anything as to the mode of 
making use of the water derived from these, the pro¬ 
cess of distributing it being of course similar to that 
adopted with regard to like quantities of water from 
any r other source ; means, of course, wonld be taken to 
enhance the supply as much as possible, but the 
quantity of water must be so entirely' contingent upon 
local peculiarities in the geological stmeture of the 
country as to render it impossible for me to do more 
than to allude to springs as a means which may, under 
certain circumstances, be made very extensively 
useful in irrigating land. 

In many countries, especially in those where the 
upper surface of the soil is of a light and porous cha¬ 
racter, the rain which fulls speedily disappears; it 
percolates thvough the upper strata, and is either col¬ 
lected in subterranean basins, formed by undulations 
of the strata, oris discharged lower down when the 
watertight stratum crops out. 

In such countries wells Mill be the principal source 
upon which dependence can be placed for the snjjply of 
an adequate quantity of water. In the account given 
of the works in the Mairwara district, in Central India, 
wells form a prominent feature. Here again a know¬ 
ledge of the geological structure of the locality is indis¬ 
pensable to those who would engage in the construction 
of wells, for the purpose of applying the water derived 
from them, to irrigation. When proper judgment, 
however, is exercised in the selection of sites for Wells, 
and in the application of the most economical and 
effective means for raising the w r ater, there is no doubt 
but that they will be found most useful and available 
sources of supply for irrigating small tracts of land 
which would otherwise be condemned to sterility. 

The last, and, under certain circumstances, the most 
valuable source of water supply, is the drainage or 
sewerage from large towns. The quantity of water is 
limited, of course, but it is charged with the richest 
aud most nutritive matter, so that a much smaller 
quantity of water produces the most marked effects 
upon the vegetation of the land to which it is applied. 
In the vicinity of Milan the seworage initer is poured 
into the Vettabbia, aud the land irrigated with this 
water produces eight crops iu the year, and such land 
is let at from £8 to £22 per acre. Similar results 
have been arrived at in the neighbourhood of Edin¬ 
burgh, where laud, worth originally £4 per acre annu¬ 
ally'. has been Ipt for £20 per acre, the increased value 
being due altogether to the fertilizing effects of the 
sewerage w’ater. 

Having given a brief description of the various 
systems of irrigation which have been, and still are 
practised in various parts of the world, I will now 
draw your attention to the practical application which 
it is possible to make of some, if not all, of these 
sy'stems to the circumstances of this colony. 

* It is quite true that the state of things here is essen¬ 
tially different from that which does or has prevailed, 
either in India, or in the North of Italy, so far I mean 
as regards the tenure! of land and the power of the 
Government to undertake works of the kind to which 
allusion has been made v but in come respects the differ¬ 
ence is to the advantage of this colony, The amount 
of land in the possession of the Government is a very 
great advantage; it not only does away with the neces¬ 
sity of purchasing the land required for tho works, but 
it places at the disposal of the Government an amount 
of capital which may bo most usefully expended upon 
works of improvement generally, and more especially 
upon those by which the value of this capital may be 
enhanced Labour, it is true, is dear, but the materials 
for the different descriptions of work aro easily pro¬ 
curable. I will not, however, attempt to institute a 
comparison which must necessarily be imperfect; and 
which, even if it were possible, would not, in any way, 
affect the question to he decided, namely, the amount 
of advantage which may reasonably be expected frora, 
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the development of something approximating to a 
general system of irrigation in New South Wales. 
Before I attempt to -describe the mode in which such 
a system may be carried into effect, I must direct yonr 
attention to the results which may reasonably be ex¬ 
pected from its adoption : and it will he time enough 
to go into detailed explanations when I have proved 
that advantageous results may fairly bo anticipated. 

I may observe, in the first place, that there are two 
classes of persons who will bo most specially benefitted 
by the development of auy simple and easily managed 
system by which the produce of the soil may he in¬ 
creased. These are the agriculturist and the flock- 
owner. The former has often to regret the loss ot his 
crop from the droughts which too frequently interfere 
between seed time and harvest. The latter has _ to 
mourn over the loss of flocks and herds which perish 
during a drought, partly from want of food to eat, hut 
principally from want of water. 

The flockowner, again, even when not affected by 
drought, is obliged to distribute his flocks and herds 
over a large area. The produce of the natural pas¬ 
turage of the country is too scanty to admit of thedc- 
pasturage of one-tenth part of the stock which might 
he kept upon it, were proper means taken to increase 
its fertility, among which means irrigation ranks 
highest. The agriculturist is obliged to content him¬ 
self with inferior crops from the want of means of ap¬ 
plying the proper stimulus to the soil, which means 
would bo afforded were he placed in a position to 
irrigate his farm. 

& The soil and the climate of Lombardy are not more 
favourable to cultivation than those of many parts of 
this colony; and the district between Lilian, Lodi, and 
Pavia, containing about 100,000 acres, supports 100,000 
head of cattle, 28,000 horses, and 100,000 head of 
smaller stock—an amount which would in tins country 
depasture an area at least twenty times as great. The 
increased capacity of maintaining stock is due entirely 
to the mode in which advantage has been taken of the 
water by which this district is surrounded to irrigate 
the whole of it perfectly. 

I will not pretend to estimate the actual amount of 
the benefit which would accrue to New South 'Wales 
by the adoption of a good system of irrigation; the 
facts, however, which have been laid before you are 
sufficient to prove that they are of sufficient impor¬ 
tance to warrant a large outlay of money. If it were 
in the power of any owner of an estate to increase 
the annual value of his property tenfold, he would act 
wisely in expending an amount of capital on the under¬ 
taking, the interest of which would he equivalent to 
five times the rental; or, to put this into a numerical 
shape, if the annual value of a property amounted to 
£100 the owner would act wisely in expending £10,000 
upon improvements, if by such improvements he could 
raise the annual value to £1000. Assuming then, that 
the colony would he benefitted were it possible to carry 
out an extensive system of irrigation, I trill now pro¬ 
ceed to establish the possibility ot doing so. I do not 
of course mean that it would he possible to irrigate 
even one-tenth part of the land of the colony, or that 
it won Id he wise to look forward to the probability 
of operations even upon, the whole of this tithe of the 
area for many years to come. My object is rather to 
show from whence the supply of water for such a 
purpose maybe derived, and to give a sketch of the 
works which would he required to make it available— 
and first a$ to the quantity of water. Judging from 
the experience of other countries it would seem that a 
supply of water equivalent to one cubic foot per second 
is sufficient, if properly administered, to irrigate 100 
acres of land. N ow, 100 acres of land contain 4,356,000 
square feet, and 1 cubic foot of water per second in two 
hundred days (during which period it may be neces¬ 
sary to apply water to the land) will amount to 
17,280,000 cubic feet, or about four cubic feet of water 
to each foot of land—tills quantity must be applied at 
regular intervals, and it remains to he seen how this 


amount is to be procured. It is evident that in this 
the principle which has been; acted upon so successfully 
in Central India, and draining the rain "Water, must be 
adopted. The livers are too few in number, and the 
stream flowing in their channels during the dry season 
is too scanty to ho depended upon as the sole source o? 
supply for a system of irrigation. ^ 

What then is the quantity of rain w hich falls m this 
colony, and what proportion of this amount can be con- 
I side red available; that is, what proportion of the ram 
which falls finds its way into the watercourses? In 
order to reply to these questions satisfactorily, I ought! 
to be in possession of the records of meteorological 
observations made in all parts ot the country, and of 
simultaneous observations upon the discharge of the 
outlets carrying off the surplus waters of any known 
area of drainage, a comparison of the quantity ot rain 
with the amount of the discharge in various parts of 
the colony, would afford data of the utmost importance 
in such an invest!cation as that which I am now 
attempting. Luckily, I am in possession of a senes of 
meteorological observations giving the quantity of ram 
which has fallen at the South Jfead, and I have aLo 
been furnished with the area from actuql surveys of 
the ground which drains itself in to, the Lachlan Swamp, • 
also into the Botany Swamp. Experiments which have 
been carried on by Mr. Bell for some time past ip the 
actual discharge of water from the area of drainage 
have given me the means of making an approximation 
to the proportion between the quantity of rain and the 
amount of discharge. The following are the facts upon 
which the calculations are based. The annual quantity 
of rain, as indicated hv the pinvioineterafc the South 
Head has been on an average of 15 years 49'209 inches; 
the largest amount in any one year was 7 6**31 inches in 
1841; and the smallest quantity was in 1819, when the 
rain-gauge only marked 21* 485 inches. 

Tlie area of drainage into the Lachlan and Botany 
Swamp is said to be 4737 acres, or say roughly 5000 
acres, or 217,800,000 square feet The mean daily dis¬ 
charge during the month of September, as measured at the 
sluice at Botany, was 1,869,500 gallons ; to this must 
be added 000,000 gallons for the amount furnished to 
Svdnev from the Lachlan Swamp, The waste through 
the dam and soil at the outlet at Botany is estimated 
at 100,000 gallons, and the discharge through a tan- 
yard is said to he at least 220,000 gallons. Hie main 
daily discharge to waste may amount to the total oj 
these items, that is, to 2,889.500 gallons, or 402,330 
cube feet, and in the month to 13, 869 ,fp 0 cube feet. 
Now*, tie area of drainage, as given above, is 21 , ,dUO, OO 
square feet, and the fall of ram in September was dvlb 
inches. The actual quantity of water over the whole 
of this area was about G1 millions of cube foot; and as 
tbo discharge was, as befoie stated, I3,8b9,600 cube 
feet, the ratio between the supply and waste is as 1 to 
•227 ; so that, between one-fourth -and one-fifth oi the 
rain which falls may he considered available for irri¬ 
gation. . . . 

' The quantity of water which is required to irrigate 
thoroughly anr quantity of land during 200 days has 
been stated at'48 inches, and as the average quantity 
of rain shown in the returns for the whole year is 
49-209 inches, the quantity falling in 200 days may be 
taken at.27 inches, of which the available amount, ac¬ 
cording to the proportion determined before, of 1 : -o<, 
will be about G inches; Irat as 48 inches are wanted, it 
follows that the rain which falls upon 8 acres is suffi¬ 
cient to irrigate one acre fallv, or that a proprietor ot 
tOO acres might, by making use of the water tailing 
upon his own property, irrigate 100 acres perfectly. 

I live these numbers, of coarse, only as approxima¬ 
tions’; but they are founded upon satisfactory data so 
far as regards the land in the immediate vicinity ot 
Sydney. The Government has received twelve sets ot 
meteorological instruments, and as instructions have 
been given to the surveyors to take every opportunity 
of "aagin" the streams which they meet with, 1 .rust 
;h;U in the course of a few years we may be in posses- 
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sion of such a mass of information as will very much 
facilitate tlie application to other districts ot the prin¬ 
ciples upon which the proportion of the supply to waste 
has been now determined. 

Having shown that a sufficient supply ol water can 
be procured, the next matter tor consideration is the 
means by which it can he made available. The works 
which it ■will ho necessary to construct lbr the purpose 
of collecting, conveying, and distributing the watei\ are 
identical in principle with those to which 1 have before 
alluded. Dams will be required to collect the water, 
channels to convey it, and special arrangements will 
have to be made for its measurement and distribution ; 
blit as the supply will depend upon the casual fall of 
rain, the dams will have to bo small and numerous 
instead of tew and of largo dimensions; and as a neces ¬ 
sary consequence the channels from each reservoir will 
be of smaller dimensions than would be the caso where 
one large canal, drawing its supply from a river, con¬ 
veys all the water required for irrigation of an extensive 
district. 

In the country the water will be arrested at every 
convenient spot, and a portion of that which would 
otherwise run to waste will be kept hack in a reservoir 
as a source of supply during the dry season. 

This system won Id arrivo at its perfection when the 
whole of the flood water would he retained, and the 
streams brought under such command as to allow of 
the requisite supply being doled out through sluices to. 
meet the wants of the settlers on the banks. This, 
however, must of conrse be the result of centuries of 
work. I only allude to it at present as being the limit 
beyond which* it would be useless to go, but to which 
we ought to strive to attain. As regards the mode of 
construction of the different kinds of works a few 
general remarks are all that can properly find place in 
such a paper as this. In some place the dam may be a 
mere bank of earth or clay, raised sufficiently high to 
be beyond flood level, with culverts largo enough to 
carry off all the surplus water. In other places, the 
dam may be formed of rough blocks of stone, with an 
unstream facing of earth. Here timber may be used ; 
then timber and stone. In fact, the rule should be to 
make use of the material which Is most convenient, 
provided, of course, that it would form a substantial 
and permanent structure* Particular care should bo 
taken to guard against damage from floods. Generally 
speaking, it would be wiser to go to some extra expense 
in preparing a water channel for surplus water, than to 
allow the flood to rnsli over the dam itself; but in 
daces where a dam is erected in a water-course, which 
ias its head in mountainous ground, the floods come 
down so rapidly and heavily that no reasonable amount 
of waste channel would suffice to carry them off. A 
rise of 50 or GO feet has been known to take place in 
some of these streams in a few* hours. Under such cir¬ 
cumstances the oulv course to adopt is to make the dam 
of the best material, and to hind it together in such a 
manner as to secure it from damage, should the floods 
roll over it; and for such a purpose a mixture of timber 
aud stone will probably answer best. The framework 
of timber will serve to bind the whole structure to¬ 
gether, and the masses of stone will give the necessary 
weight and stability. 

It would he very desirable that, wherever a road is 
made to, cross a valley or a ravine, a dam should he 
formed instead of a bridge. In many cases a simple 
culvert would be enough to carry oft’ the surplus water, 
and a permanent pond -would be created, varying in 
size according to the slope of the ground. In other 
places the discharge would bo so great at times as to 
require the whole length of the dam as a waste weir, in 
which case the road w'ould have to bo raised above flood 
level, in order to keep it always open as a means of 
communication. 

When the porous character of the soil compels the 
settler to have recourse to wells, the mode of raising 
the water from these wells will, of course, require a 
good deal of consideration. Windmills, steam engines, 


horse or animal powetq may all bo applied, and the pre¬ 
ference to be given to one kind of power over another 
will depend upon their relative economy. The follow¬ 
ing considerations may serve as a guide to the settler 
in prosecuting his investigations :— 

In the first place, the quantity of water which a well 
can furnish should be ascertained, and tills, of course, 
will determine the amount of the power -which it will 
be necessary to employ. An engine of one liorse-power 
will raise 33,000 lbs. one foot high in a minute, and as 
water weighs 03 5 lbs. per cubic foot, a horse-power is 
equivalent to 528 cubic feet of water raised 1 loot high, 
in a minute, or 8’8 cubic feet 1 foot high in a second, 
or '176 of a foot 50 feet high in a second. Now 1 cube 
foot of water per secoud will irrigate 100 acres of laud ; 
•17G of a cube foot, will, therefore, irrigate 17*6 acres. 
So that the power of a horse applied to raise water from 
a depth, or to a height of 50 feet, will be sufficient to 
irrigate 17‘G acres ofland. 

It would, as I have said before, be out of place in a 
paper of this kind to enter into detailed descriptions of 
the works to be constructed. I trust, however, upon 
some future occasion, to be able to bring before the So¬ 
ciety accounts of the works which have been erected in 
India. I have written both to Calcutta aud Madras for 
fall information as to these works. Such an account 
will form a valuable supplement to tliis paper. At 
present I have limited myself to a sketch of tuo value 
of the work when completed. I hope hereafter to bo 
able to explain how the work should bo done. 

Although it would be impossible to give even an ap¬ 
proximate estimate of the cost of the works to which 1 
have alluded above, yet this paper would be obviously 
incomplete were T not to allude to those financial con¬ 
siderations which must always have a most important 
influence in determining the adoption or rejection of a 
scheme, the object of which is professedly the increase 
of the national wealth. The test, of course, by which, 
such undertakings must he tried is an arithmetical one, 
and the question to be asked is, Will the benefit expected 
to be derived from tho expenditure of any given amount 
of capital be sufficient to meet the cost of working aud 
maintenance, aud to return, in addition, a fair interest 
upon tho original capital? In replying to this ques¬ 
tion, we must be careful not to take too narrow a view 
of the benefits which are likely to result from works of 
what are called public utility. The indirect returns 
must be taken into consideration, as well as those which 
are direct and obvious. In a paper which I read some 
time ago to the Society I laid great stress upon the di¬ 
vision of the returns from the railroads into direct and 
indirect, aud showed that the proceeds nnder the latter 
head were of far greater importance^ than those under 
the former. The observations made in that paper will 
apply in principle to the returns from works constructed 
for irrigation. In a former part of this paper I have 
given an instance on which, while tho direct return de¬ 
rived from the rent of tho water did not exceed four per 
cent., tlie indirect return—that is, the benefit to the 
person who made use of the water, to irrigate his pro¬ 
perty, amounted to upwards of 30 per cent, upon the 
capital expended ; it is evident, therefore, that the 
benefits to the community which are represented by the 
total return from the undertaking, might be very great, 
though the persons engaged in it, be they individuals, 
or a Company, or the Government,—should obtain no 
interest at all upon the capital laid'out. Again, in 
estimating the returns, either direct or indirect, from 
money expended in railroads, canals, or works of irri¬ 
gation. wo must be content, in many instances, to look 
upon them in the light of a deferred annuity ; that is, 
we must he content with a less present interest upon 
the outlay, in consideration of the greatly enhanced re- 
tumes in future years. 

As good an instance as I can bring forward in illus¬ 
tration of my meaning, will be the New River water¬ 
works by which water is brought from certain springs 
in Hertfordshire, and from the river Lea, for the supply 
of London, The work was undertaken by Sir Hugh 
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Middleton, and successfully completed in 1813. For 
the first 19 years the dividend did not amount to more 
than 13 shillings per share; but a steady improvement 
naturally took place, and in 1834 a return was made 
to Parliament, which showed the gross annual income 
to be £104,909, the average annual charge for repair 
and maintenance to bo £38,000, so that the net return 
was £6(5,909—the value of a share had risen to £15,512, 
and the interest of four per cent, upon that value was 
£620 instead of 13 shillings. To revert, however, to 
the financial considerations by which individuals, or 
the Government acting for the community, should ho 
guided in undertaking works of the character of those 
alluded to in the former part of this fiapor, I would 
observe that the only ground upon widen the Govern¬ 
ment could, venture to expend money upon improve¬ 
ments—that is in enhancing the value of the laud 
which ma v be looked upon as the capital of the colony 
—would lie the absolute certainty of a return either in 
the shape of increased rent or of enhanced value when 
brought into the market for sale. The increased rent 
would only apply to pastoral lands, none other being 
underlease; and as the enhanced value of land must 
depend altogether on the capacity of the purchaser to 
avail himself of the facilities-.which a supply of water i 
for irrigation would hold out to him. it would seem 
that the only mode in which the Government could ] 
properly engage in such undertakings would be by 
affording facilities to its own tenants, and to the 
owners of land generally for raising money for im¬ 
provements. Wtth regard to the tenants of the Crown 
the coarse won Id, as it appears to me, be very simple* 

If the occupant of a pastoral tract of country should 
be of opinion that the capabilities of liis run would he 
enhanced by the construction of dams for the retention 
of water, or by the irrigation of a portion of it, he 
might apply to the Government, as his landlord, either 
to undertake tho work, charging the tenant the interest 
of the cost, or to advance a certain sum of money for ! 
the execution of tliis work, for which tho tenant would 
be responsible. In either case tho tenant would be en¬ 
titled to the full benefit uf the improvement, either for 
the currency of tho lease, or for a specific term of years, 
after which the Government would derive the benefit 
in an increased rent. With regard to owners of 
property it would be necessary to adopt a course some 
what similar to that which is practised in England, 
where money is lent to a landed proprietor on the 
security of his estate ; the whole amount of tho loan, 
together with the interest, being repaid by annual 
instalments’ extending over a period of (say) 20 years. 
That the benefits which the colony would derive from 
the improvements effected by an application of money 
to irrigation would fully justify the interference of the 
Government to tho extent alluded to above, J feel fully 
convinced. Even tbe social ad vantages which would 
result from the concentration of population upon land 
rendered by irrigation capable of supporting thousands, 
where ten only dwell at present, would be of the utmost 
importance. These, however, do not admit of being | 
valued; but the pecuniary benefits to the individual , 
owner, and the advantage which accrues to the com¬ 
munity from the increased productiveness of the soil, 
are evident and tangible ; and in bringing them under 
the notice of the Society I trust 1 may lie taking the 
first step towards the adoption of a system which, T am 
- confident, holds out the prospect of increased prosperity 
to the great staple interests of New South Wales. 

[We quote from the “ Sydney Morning 
Herald the following report of Professor 
Smith’s remarks in the short discussion 
which followed the reading of the fore¬ 
going paper.] 

In the course of some conversation which followed 
the reading of this paper. Professor Smith stated that 
some calculations he had made relative to the rainfall 
on Lachlan Swamp, and the supply of water furnished 


to the city, shewed the following results :—The mean 
rainfall during the months of July, August, and Sep¬ 
tember, was 8 inches, which spread over an area of 1700 
acres, which was the drainage area of the swamps, 
should furnish 34 millions of gallons per diem. But 
only 600,000 gallons a-day were actually delivered 
during the month of September, showing that only 
about one-sixth of the whole rainfall wa3 really avail¬ 
able. The soil, however, in that locality was sandy, 
and therefore absorbed water like a sponge. The 
general surface of the colony was hard and imperme¬ 
able, and tho water rapidly drained off* the surface, 
whence the heavy floods after the rain. As a general 
rule, on undrained land, not more than one-fifth of the 
rainfall could be gathered, on well drained lands one- 
half of the quantity could be collected The hard 
surface of tho colony would render it cm an average 
equivalent to well-drained land. But while tho water 
could be easily collected it qnickly evaporated, owing 
to the extreme dryness of the air. Some few experi¬ 
ments he had made as to the rate of evaporation had 
yielded results showing so high a rate that he hesitated 
to mention them, and wished for more experience; 
but in Melbourne several gentlemen had, by different 
experiments, shown the rate of evaporation to be nine 
feet per annum. In this colony, where the air is drier, 
the rate would probably be greater. Plenty of rain 
fell in tbe colony if it could but be retained. On each 
housetop enough fell each year for the wants of a large 
family. On every square yard not less than two 
hundred gallons fell. An inch of water falling on an 
acre of ground would yield 22,627 gallons, and as 
much as five inches had been known to fall on an acre. 


TRANSACTIONS OF THE AUSTRALIAN 
HORTICULTURAL and AGRICULTURAL 
SOCIETY. 

ELEVENTH MONTHLY MEETING. 

December 1st, 1857. 


HELD IN THE ItOYAL HOTEL. 

Mr. O. Ottlev in the Chair. 
Members of Council present—Messrs. 
F. Creswick, C. A. Bell, J. Graham, P. 
L. C. Shepherd, W. Deane, O. Ottley, J. 
W. Wall, and a large attendance of mem¬ 
bers and their friends. 

exhibits. 

The following prizes were awarded by 
the Council •— Collection of xvheat and 
grasses; exhibited by Mr. G. A. Bell, 
Latlialan, North Shore.—Prize, silver 
medal. Consisting of the following varie- 
i ties :— 


Yelvet, or woolly-eared wheat; sown 
June 27th, cut Dec. 1, 1857. 

Piper’s thickset wheat; sown end of 


June, cut Dec. 1st. 

Talavera wheat; sown June 27tb, cut 


December 1st. 

Port Curtis wheat; sown June 27th, 
cut. December 1 st. 

Yfheat from a sample obtained at Bar¬ 
ker’s mill; sown June 27th, cut Dec. 1st. 

California prairie grass, or oat-grass, 
from seed presented to this Society, for 
distribution, by his Excellency the Cover- 
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nor-General, to which was attached the 
following remark—“ This grass may an¬ 
swer as a hay-grass, but ripens its seed 
very irregularly.” 

Oats, from seed obtained from Mr. 
Wyld, of Spring-street, which he received 
from India; it has a great similarity to 
the black Tartarean oats. 

Lolitun temulentuin, or darnel, supposed 
to be the tare of Scripture, from its nox¬ 
ious properties. 

Kalosantlies miniata : exhibited by 
Messrs. Shepherd and Co.—Prize, bronze 
medal. 

Collection of pinks; exhibited by 
Messrs. Shepherd.—Honorable mention. 

Collection of poppies; exhibited by 
Mr. J. Gay.—Honorable mention. 

Wax flowers; exhibited by Mrs. An¬ 
drews.—Honorable mention. 

MINUTES. 

Minutes of last meeting read and con¬ 
firmed. 

PAPERS READ. 

Agriculture, and the necessity for a bet¬ 
ter system of cultivation ; by Mr. Lewis 
Markham, of Armidale. 

Mr. F. Creswick thought that soaking 
the seed in liquid manure, prior to sowing 
it, would prove injurious, it being contrary 
to the laws of nature. 

Mr. J. Graham stated that it was a plan 
resorted to in Scotland of old date. 

WHEAT AND GRASSES. 

Air. G. A. Bell mentioned, with refer¬ 
ence to the specimens of wheat and grasses 
which he laid on the table, that he did not 
think that labelled as Indian oats to be that 
variety, but believed that it would grow 
very well in this colony. Mr. Bell further 
remarked, that there were several varieties 
of grass at the North Shore, and that they 
were now ripening their seed, and he would 
take this opportunity of suggesting to the 
members the benefit that would arise by 
their collection, and by experiments being 
made on them. 

REAPING MACHINE. 

Paper read from Mr. Lewis Markham 
giving a description of the reaping machine 
invented by him, a working model of which 
was placed upon the table, and its modus 
operandi explained by the Secretary; 
several opinions were expressed by the 
members, as to the ultimate success of the 
machine. 

Mr. Bell thought it would be better to 
have the horse, or propelling poiver,'placed 


behind, in order to avoid the trampling 
down of the crops. 

Some of the members considered there 
was a great point gained by avoiding the 
use of cog wheels. 

A practical agricultural implement ma¬ 
ker, who was present, said he considered 
the machine extremely simple in its con¬ 
struction, and spoke of the number of cog 
wheels which had been sent from the 
country for repairs during the reaping 
season. 

The ingenious inventor of this useful 
agricultural machine has furnished to the 
Armidale Express the following descrip¬ 
tion of the model. We were much grati¬ 
fied by an inspection of it. It reflects 
much credit upon the ingenuity and the 
perseverance of its inventor We earnestly' 
wish that a few men resident in the bush 
occupied their leisure time in similar use¬ 
ful pursuits. Australia would not then he 
dependent on foreign sources for its daily 
bread. 

Tho body of the model is 8 indies in breadth, 12 in 
length, and 6 in height. The model is light, being 
principally composed of framework, and moves on threo 
wheels—two on one side of 1J inch diameter each, and 
on the other one large wheel G inches in diameter, two- 
thirds of the weight being thrown on tho latter. The 
nave of the large wheel is the motive power, and by in¬ 
creasing the size of that wheel and diminishing the 
diameter of the nave any amonnt of motive power that 
may be desired can be obtained. On this nave are two 
grooves for belts; one belt works a flv-wlicel of 21 
inches diameter, the other a roller placed over the 
knives which project in front. From this roller thorn 
extends two-thirds the length of the model a succession 
of rollers, which carry an endless canvas belt across tho 
whole breadth. Hosting on the roller in front which 
carries the canvas belt is a large hollow drum, placed 
in grooves which admit of its rising or lowering. On 
the second groove of the nave above mentioned is a belt 
acting in opposition to the one working the knives; this 
belt works tne roller carrying the broad canvas belt on 
which the largo drum (as a gatherer) rests, and conse¬ 
quently as the belt revolves backward the drum revolves 
forward, drooping the heads of the wheat and bringing 
them on the bolt, where they are held firmly until cut 
by the knives. As the broad canvas belt extends two- 
thirds the length of the model, the other third contains 
an inclined plane thence to the back of tho machine. 
At the end of this incline there is a box swung on axles; 
the mouth of this box extends nearly the whole breadth 
of the model, but is so constructed as to have only two 
inches of an opening at the bottom. As the canvas belt 
brings up all the cut wheat heads foremost, the straw 
consequently runs down the other incline in the same 
position until it is received in the box. The box has no 
bottom, but in lieu of this a fixed board attached to the 
machine answers the purpose required. From this box 
an iron rod extends to the side of the largest wheel, hut 
is not attached thereto. On the inner side of the wheel 
various holts placed at equal distances from each other 
project, and as the wheel revolves they in succession 
lift one end of the rod, whilst the other, pressing on the 
box swung in tlia rear, raises the latter clear of the 
machine, and it having no bottom the contents fall out 
heads together ready for binding, and the box instantly 
resumes its former position until the wheel, in revolv- 
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ing, brings another of its bolts in contact with tlie roil, 
when similar action results. These bolts are set accord* 
ing to the size of the sheaves desired. Of course if the 
bolts are few in number the sheaves will be large; if 
numerous, the latter will be smaller in relative propor¬ 
tion. In the model the bolts arc now set to deposit the 
produce of each six inches square—thus representing 
six feet with the machine in practice. The knives are 
eight in number, and sharp on both sides, and in the 
model are each It inch in length. At one end they are 
attached to a bar, and work in slides formed -so as to 
impart to the knives in their action, the true art of 
cutting—somewhat similar, in fact, to the action of a 
sickle in the hand of a reaper. They push forward and 
draw backward, and at the same time sweep to the right 
and left. They are worked simultaneously by a crank 
and a lever 4 inches long in the model. The crank is 
worked by the fly-wheel, and for one revolution of the 
main wheel, which embraces 18 inches, the crank re¬ 
volves 12 times; and the knives being 1J inch in 
length, for every revolution of the main wheel or 
motive power the knives cut an area of 30 inches close. 
Directly above the knifo is a rake which separates for 
each knife its proper proportion of straw, and at the 
base of each augle formed by the teeth is a round hole 
larger than the narrowest part of the angular aperture, 
which prevents any possibility of clogging. At the oft’ 
side of the machine, directly in front, is a spear which 
separates the wheat. All passing inside is r iught by 
the knives, whilst all on the outside of the track is 
guided off by a guard and passes clear of the machine. 
From the above description it will be seen that all the 
machinery is governed by the main wheel, and if the 
latter moves at the rate of either one mile per hour or 
twenty, it will nevertheless cause the work to be per¬ 
formed with equal exactitude and in a corresponding 
ratio. At the front, on the near side, and removed 
from all interference with the proper action of the ma¬ 
chine, is a pole to which the horses used for propelling 
the machine will be attached, and a seat above for the 
driver.” , 

The Chairman said lie thought Mr. Mark¬ 
ham was deserving of a vote of thanks for 
his valuable paper on Improvements in 
agriculture, as well as for the description 
of the reaping machine, invented by him— 
which vote was carried by acclamation. 

The Secretary stated that the papers and 
model had been forwarded to the Society 
by the President; and read a letter from 
Mr. Markham to Alfred Denison, Esq., in 
which he mentions having invented a 
wheat-sowing machine, capable of sowing 
any given quantity of wheat, in drills four 
inches apart, and three inches deep ; and 
that this machine will sow, harrow, and 
cover from eight to ten acres per day. 
Mr. Markham also mentions that he is the 
inventor of a digging machine, for work¬ 
ing stubble or cultivated land, which can 
be constructed to any amount of horse or 
bullock power, and by attaching two 
horses, the machine will be equal to four 
ploughs. 

VETCHES AMOMO LEGHORN WHEAT. 

Mr. Creswick remarked, that in some 
of the wheat which he had obtained from 
this society he had remarked, a vetch, and 


stated that it was very often found that 
injurious weeds had been introduced into 
the Colony with imported seeds. 

No ballot being demanded, tlie gentle¬ 
men proposed at the last meeting became 
members, together with Mr. E. Lynch, 
who was proposed at the last Council 
meeting. 

NEW MEMBER PROPOSED. 

Mr. W. Mordeau, George’s river. 

PAPER FOR NEXT MONTH. 

Mr. T. W. Shepherd—Native Plants, 
and tlie Pastoral, Agricultural, and Horti¬ 
cultural Resources of Australia. 

The next monthly meeting will he held 
on Tuesday, 5th January, 185S. 


^ To Alfred Denison, Esquire. 

Sir,—I desire, to offer a few remarks, the result 
of practical experience amt long observation, 
which I hope will be of some service with reference 
to agriculture in this colony. 

In doing so, I do not pretend to assume the po¬ 
sition of an Essayist, or to deal with agriculture 
generally; my object is to show tho necessity for a 
better system of cultivation. 

The division of the matter connected with the 
subject upon which I intend to treat are as fol¬ 
lows ;— 

1st. Subsoil ploughing, and turning the sod. 

2nd. Sowing of wheat. 

3rd. Smut in wheat. 

1st. Subsoil, is the under soil which is protected 
hv the surface soil, and when allowed to remain 
undisturbed bv the plough, it is generally too hard 
for roots to penetrate, and consequently continues 
comparatively rich in vegetative nutriment. Sub¬ 
soil ploughing adds more to vegetation than the 
original nutriment it contains; it absorbs and pro¬ 
tects from atmospheric action a certain portion of 
moisture and decomposed vegetable matter, which 
would otherwise be carried off by evaporation; but 
there it is contained, protected by its depth, and 
accessible only to the roots of the plant. All 
vegetables are supplied with tap roots, which pene¬ 
trate the soil, and sustain tlie plant in its position ; 
they are also provided with smaller roots, which 
supply the plant with nourishment; anil wbere- 
ever this nourishment abounds within their reach, 
there will they be found most numerous. Nature 
gave to man reason, to the beast instinct, but to 
plants and herbs she gave a law of attraction, 
which is not less faithful in performing that duty 
which nature has assigned it. 

Repeated cropping impoverishes the soil; to 
every agriculturist this is the result of practical 
experience, yet many are ignorant of the cause. 
All vegetable matter consists of earth, air, and 
water, and the ground becomes impoverished by 
the absorption of its nutriment by each successive 
crop, the crops in reality being the fatness of the 
land, and consequently each crop removed is a 
portion of the soil. 

Nature's laws are perfect, the whole is perpetual 
motion, degenerating and regenerating—the death 
of one substance essential to the life of another. 
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the rot and decay of one plant the health and 
strength of its neighbour, rul'd so on. The world, 
as a body, consists of earth, air, and water, and 
from these three elements sprung all creation {con¬ 
sequently, all animal and vegetable substance are 
certain portions of each. Air, by the inflation of 
the lungs, propels the machinery of life ; it con¬ 
sists of various gasses, some of which are a sub¬ 
stance in a state of solution, inasmuch as salt, 
lime, or other minerals, are soluble in water, and 
thereby nature continues, regenerating, absorbing 
through the sun’s heat all corruption and decom¬ 
position, which are again returned by the process 
of vegetation in the altered shape of animal and 
vegetable life. 

Decomposition is the .sustenance of vegetable 
and animal life, and as the sun absorbs moisture 
from the ocean, again to be returned in fain, so 
also is a similar process carried on in absorbing all 
corruption and decomposition in charging the air 
with those essential gasses, which are again returned 
through the means of vegetation, proving that the 
death of one substance is the health of another, 
and so on. 

All soils are not equally productive, any more 
than all herbs arc equally nutritious; some will 
scarcely support animal life, while others are rank 
poison. So also are the different earths, some con¬ 
tain little, if any, vegetable sustenance, and others 
are entirely unproductive and barren. As a general 
rule, all soils are vegetative only in proportion as 
they contain decomposed vegetable or other matter, 
all alluvial soils are richest in this substance, and 
not only is it absorbed by repeated cropping, but 
also by repeated turning of the sod. By repeated 
turning and exposure manure of any kind will lose 
considerably in quality and quantity, simply from 
the. fact that it i3 composed of decomposed vege¬ 
table and animal matter, and is rich in those essen¬ 
tial gasses which are the sustenance of vegetation; 
and I maintain that the absorption of those gasses 
takes place on the fresh-turned soil to a much 
greater extent than we are aware of. 

IVhen we deviate from nature, we are sure to 
err, and in this case we err most grossly. Nature, 
to guard against such effects, has protected her soil 
by its own productiveness, and, as its season of life 
departs, it yields back to the soil, at |east that 
which it gave, and the air claims back its own pro¬ 
portion. Do we return to the soil that which it 
gave ? no! we rob it of all, and much more than is 
necessary, by turning the sod. 

Land once brought into cultivation, the sod 
should never after he turned, for the loss caused by 
absorption is very great, and no corresponding 
benefit obtained. The object of ploughing is to 
soften the ground and smother weeds, but the weeds 
are not destroyed, they are merely kept in check, 
and the object in view could he more beneficially 
accomplished, by using a boardless or wedge-shaped 
plough, and harrowing the ground after. 

Wheat-sowing, —Moisture is the agent by 
which atmospheric action contributes to vegetation; 
without moisture vegetation could not exist, and in 
a climate like ours, where absorption is so powerful, 
it is clearly illustrated, and hence that most inju¬ 
rious impression — that all depends upon the sea¬ 
sons. 

Experience has taught us that good seasons will 
bring good crops; while at the same time, we seem 
entirely forgetful, that a more careful system of 
cultivation would have a most beneficial effect. | 


Unhealthy plants are the foundation of unhealthy 
crops; and, consequently, it should be our study to 
produce healthy plants, and to guard /igainst that 
powerful absorption, by protecting the seed with 
proper covering, and giving it the benefit of any 
moisture which the ground may contain. 

The present system of seed sowing in New 
England, and, I believe generally throughout the 
Colony, is of two kinds—ploughing in, and liar¬ 
rowing in ; ploughing in, is by scattering the seed 
on the stubble, and ploughing it in with horses or 
bullocks. Harrowing in, is by ploughing the 
ground first, then scattering the seed, and harrow¬ 
ing the ground after. Taking, for instance, a bad 
season, and ploughing in for example ; the seed is 
often sown as it comes from the sheaf, and when the 
sod is turned, it is generally buried to a depth of 
six inches, in evaporated surface dust, where it often 
remains for weeks, or until it saps from the sur¬ 
rounding soil sufficient moisture to. create vege¬ 
tation. 

It will be borne in mind that the substance of 
the seed itself is the first, and only nourishment, 
the plant receives, which, is, in all cases, sufficient 
to place it in that forward stage of maturity capable 
of providing for itself, namely, by providing it with 
roots; and not till then does the plant derive nour¬ 
ishment from the surrounding soil, In many cases, 
from its great depth, regeneration takes place be¬ 
fore the plant reaches that atmosphere which is 
most essential to its being; or, in other words, the 
seed becomes entirely exhausted in giving being to 
the plant without deriving any assistance from 
atmospheric action, and hence the result—weak, 
unhealthy plants. 

This is a subject worthy of attention, particularly 
in this climate; and in this case nature can be 
materially assisted bv art. There are many causes 
of unhealthy plants, but as moisture is the life of 
vegetation, a want of that moisture is the principal; 
to supply this want should he our greatest care, 
and this, in a dry season, can be materially accom¬ 
plished by saturating tile seed with liquid manure 
previous to committing it to the soil; by this 
means the seed would absorb sufficient nutriment, 
as well as moisture, to create instantaneous vegeta¬ 
tion, and, independent of the season, the plant, ere 
the seed becomes exhausted, would derive additional 
strength and nourishment from atmospheric action. 

On the subject of harrowing-in wheat, in a cli¬ 
mate like this, where two days’ sun is sufficient to 
sap any little moisture the ground may contain, it 
will he' sufficient to state, that as moisture is essen¬ 
tial to vegetation, the health of such plants must 
entirely depend upon the season, one-eighth of the 
seed is'destroyed by birds ; and instances have oc¬ 
curred where, under this system, the seed remained 
dormant during the whole season. When the soil 
is not properly prepared or manured, and the seed 
scarcely covered, it is not at all astonishing that 
the seasons should possess powerful influence over 
the crops; it is a well-established fact all over the 
world, that moist seasons are favourable to vegeta¬ 
tion, and that indifferent seasons are the terf of 
agriculture. The preparation of the soil, and the 
planting of seed, requires much more care in this 
colony than in a more moist or cold climate; sim¬ 
ply from the fact, that absorption takes place 
quicker, and to a mnch greater extent, and, conse¬ 
quently, when the seed is scarcely covered,, it is 
suddenly deprived of that moisture most essential 
to its being ; from this will he seen the necessity of 
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a proper seed-sowing machine, that would plant the 
seed three inches deep in the fresh soil — these pro¬ 
tected from the sun’s heat/ and where it must in¬ 
stantly absorb moisture from the fresh soil—such 
plants, when assisted by manure, would he healthy, 
and able to contend against the severity of a season 
which would certainly destroy all those produced 
under the present system of harrowing-in. 

Practical experience has proved that deep-sown 
wheat throws up but few stalks, while self-sown 
wheat throws up numbers, but still more dependent 
on the seasons; for the former derives some nour¬ 
ishment from its depth, while the latter droops for 
lack of moisture. From this it is natural to con¬ 
clude that a medium is required, and neglect of this 
one material point is often the origin of indifferent 
crops, for as we sow so shall we reap. 

Smut in Wheat. — By a close observation of 
nature, we will find a great similarity in animal 
and vegetable life, and in some eases they are 
governed by similar laws; for instance, the sensi¬ 
tive plant, the male and female hop, the inoculation 
of pumpkins, the barrenness of fruits, vegetables, 
and flowers. Smut is barren wheat, and is not to 
he detected by the best judges until the plant ar¬ 
rives at nearly its. full growth, and that peculiar 
stage, when the milk ought to form in the husk, 
which is the first formation of the seed ; hut at this 
stage nature is evidently exhausted, and lienee the 
result — barren or smutty wheat. 

All vegetable seeds have two distinct duties to 
perform, and plants, like animals, can he perfect in 
appearance, deficient only in productiveness. Of 
this I have had positive proof, as regards potatoes 
and wheat, and from which I conclude that all 
other vegetable seeds are governed by the same law, 
and differ little, if any, in this case from the ani¬ 
mal creation. 

During the potatoe failure in forty-one in Ire¬ 
land, I was a considerable sufferer. On examining 
the sets, I found, in all cases, that rot originated in 
the centre of the set, and when vegetation did take 
place, it was supported only by the outer coat or 
margin, and all such plants, at first, were crumpled 
and unhealthy; in time they derived nourishment 
from the soil, and grew most luxuriantly; hut, alas! 
to the horror of a starving population, they yielded 
neither fruit or flowers; thus the set performed 
only half its duty, rot deprived it of the other por¬ 
tion — productiveness . 

Smut is scarcely known in the south of Ireland, 
though I have seen solitary instances, still one ear 
is sufficient to prove that it did exist, and would 
probably flourish to the same extent as in this 
Colony, if proper preventatives were not adopted. 
There it is the custom to steep all seed-wheat in 
pickle, for four hours, on the night previous to the 
day of sowing; during this process, the wheat is 
occasionally stirred, till all light and barren wheat 
is brought to the surface and taken off j the pickle 
is then drawn off, and the saturated wheat is spread 
out on a floor, and dried with quick-lime; by this 
process, sound wheat only is committed to the soil, 
and where I have seen a similar process adopted in 
this Colony, I never knew air instance of smut. 

Smut is barren wheat, and barrenness is caused 
by a small insect, which destroys the flower or pro¬ 
ductiveness of the seed, leaving it light and almost 
perfectly hollow; this occurs both in the ground 
and out of it, but the process prescribed is a cer¬ 
tain remedy. 

I now beg to state, that my remarks on agricul¬ 


ture allude merely to this portion of the interior, 
and not to the Colony generally. Being conscious 
of my inability to do justice to such an important 
subject, I have confined myself to observations, 
the result of practical experience. Trusting to 
your indulgence for all imperfections, 

I have the honor to he, 

Sir, 

Your most obedient servant, 
Armidale, LEWIS MARKHAM- 

Sept. 12, 1857. 


INTERNAL COMMUNICATIONS OF NEW 
SOUTH WALES. 

Hep or t to the Honorable, the Secretary for Lands and 
rublit Works, by Captain MartinaaLe y R.E , Chief 
Commissioner for Railways. 

On assuming the direction of the Railway Department 
I have thought it my duty to submit, as early as 
possible, a brief general Report on the Internal Com¬ 
munications of this Country. 

I propo.se to consider :— 

1st. The condition of the existing Railways. 

2nd. The extensions ordered or proposed. 

3rd. The condition of the existing Roads. 

4th. The system to be adopted for their improvement. 

It is difficult to over-rate the importance of these 
subjects. 

1. THE CONDITION OF TIIE EXISTING RAILWAYS. 

The length of the line from Sydney to Parramatta 
is 13^ miles, and 1 am informed it was constructed 
at a cost of £566,710 8s. 8d. 

It is a double line throughout, laid with Barlow’s 
saddle-back rails, 75 lbs. to the yard. These have 
proved too weak for the heavy engines run upon them, 
and the means taken to increase their strength by the 
addition of cross sleepers placed underneath, have not 
fully answered : the joints have become bad, and the 
rails bent and twisted. The ballast composed of sand, 
in itself an objectionable material, is constantly 
washed away by the heavy rains, and this has made 
the cost of the maintenance of the permanent way very 
considerable; and, though great efforts have been made 
under the superintendence of the Engineer-in-Chief to 
keep the line in good order, the expense is so heavy 
that I am of opinion the rails should be gradually 
taken up and used in sidings, as required, and the way 
re-laid with fresh ballast, and with the double-headed 
rail, not less than 75 lbs. to the yard, or with the 
present rails straightened and strengthened by the 
introduction of additional sleepers beneath them. 

Distance signals are wanting on the line, and should 
be introduced”. These, with the use of the Electric. 
Telegraph now in progress, will materially increase 
the security of travelling. 

From Parramatta to Liverpool, a distance of 8£ 
miles, the line is single, with double-way works, and 
its construction is stated to have cost £120,040 Is.^lld. 

The permanent way. (laid with the H. rail, 75 lbs. 
to the yard and fish-jointed), is maintained by the con¬ 
tractor under his contract for making the line, and is 
in good order, but this arrangement will expire on the 
31st instant, and the expense must afterwards be de- 
fraved from the Revenue. 

The rolling stock is, on the whole, in good condition, 
and the adoption in fiiture of composite.carriages, in 
place of first and second class carriages, wilt be an im¬ 
provement ; and with the additions authorised bv the 
Votes of this year, the present stock will be sufficient 
to work the line to Campbelltown, when it is opened. 

From this favourable report I must, however except 
the engines, which are too large aud heavy for the 
traffic,~and in indifferent older; and of two engines 
received from England in March last, the construction 












MAGAZINE OF SCIENCE AND ART. 


151 


was originally defective. The arrangements for the 
future inspection of Railway materials ordered from 
England, submitted to you by rnv letter of the 7th 
instant, will, if carried out, render such an occurrenco 
again impossible. 

From, Houevsuckle Point, near Newcastle, to East 
Maitland, a distance of 16£ miles, is the commence¬ 
ment of the Great Northern Line. It has double-way 
works with a single line laid with the II rail, 75lbs. 
to the yard, It was only opened for traffic on the 30th 
of last March, and is in good order:* the Rolling 
Stock is nearly new, and the supply ample. 

This Railway, which labors under the disadvantage of 
competing with the steamers on the River Hunter^ has 
another drawback in not possessing any large amount 
of population at either terminus, and must depend for 
success upon the traffic arising from the opening up of 
the coal and mineral resources in its neighbourhood, 
and its further extension into the country. 

The cost or the line from Honeysuckle Point to East 
Maitland was £258,037 Is. lOd. ; the gross receipts 
for the three months ending 30 Juno last, were £1,426 
10s. 8d„ and the expenditure £958 15s. 2d. 

Upon the Sydney and Liverpool Line the gross 
receipts for the six months ending 30th June last, were 
£17,980 9s. 2d., and the expenditure £11,005 13s. 9d. 

The cost of the rolling stock upon both lines, includ¬ 
ing a part of the permanent way of the Great Northern 
Railway, is stated at £104,400 13s., and the total 
capital expended, upon them at £1,049,104 8s, 5d.,+ 
the excess of interest over net receipts being £38,439 
Is. 7d, yearly. 

There will yet be an addition to the costs of these 
lines from claims still outstanding for land taken for 
Railway purposes, or injury done by severance 

It is most desirable these should be settled, and I 
propose to give them my attention as early as possible. 

While in England the cost of the maintenance of 
permanent way and other working expenses average 
48 per cent, and in America from 56 to 60 per cent, 
of the receipts here they are 662 per cent, upon the 
Great Southern Line, exclusive of the maintenance of 
the way between Parramatta and Liverpool; and 67'2 
per cent, upon the Great Northern Line for working 
expenses only; and at the same rate they would pro¬ 
bably amount next year to 85*4 per cent of the earn¬ 
ings. These charges must, however, be reduced. 

Aly estimators for the ensuing year, though neces¬ 
sarily calculated upon the data afforded by past ex¬ 
perience here, have been, framed with a view to this. 
The principle has been introduced of paying into the 
Treasury the gross in place of the net receipts only 
derived from Railway traffic, and of taking distinct 
votes of the House for all expenditure chargeable to 
revenue during the year, independent of the votes 
authorising the raising of capital for further extensions* 

.At the same time such alterations have been sub¬ 
mitted in the staff of my Department as will, by 
ensuring its greater efficiency, tend to promote economy. 

Among the appointments thus recommended are. a 
General Traffic Manager, two Inspectors of Permanent 
Way, and an Inspector of Works and Workshops. 


* Since writing the above I have learnt, with regret, 
that the recent unprecedented floods have done consider¬ 
able damage to this line, and shewn that parts of it cannot 
be considered as above the highest flood level 

2 7 August, 1857. 

£ s, d. 

+ Interest of £1,019,194 8s. 5d ., at 5 per 


cent .:. 52,459 14 5 

Receipts of Railway over Working Ex¬ 
penses . 14,020 12 10 


£38,439 1 7 

But the expenditure will In future be increased by the 
maintenance of the permanent way where now main¬ 
tained by contractor. 


If suitable persons to fijl these appointments cannot 
be obtaiued in the Colony, I consider they should bo 
procured, without delay, from England. 

By these means, and by the enforcement of that eco¬ 
nomy and individual responsibility in every branch of 
the Department, which the public have a right to de¬ 
mand, 1 have no hesitation in saying considerable 
savings may bo made, and the work better done. 

Thus, for instance, cranes may take the place of nu¬ 
merous porters, and the employment of men as gate¬ 
keepers at level crossings be abolished. In America it 
appears that the public take care of themselves, with 
no better warning than the bell of the engine, and 
notice boards, inscribed with the words H look out for 
the cars when the bell rings,” and no doubt they would 
do so equally well here; and simple arrangements 
prevent cattle from straying on the lines, or "remove 
them without injury to the train should they do so. 
But if such a system be thought objectionable, the ut¬ 
most that should be done would be to build small lodges 
at each crossing, to be occupied by married men em¬ 
ployed uppn the permanent way, whose wives should 
attend to the gates without wages, in consideration of 
living rent free. 

Such undertakings as Railways are for the most part 
commercially successful or not, ca'teris paribus , ac¬ 
cording as attention is paid to economy in the details of 
expenditure, which many consider too trifling for notice. 

3. tht2 extensions ordered. 

.From Liverpool to Cambelltown the Great Southern 
Line will pass through a favourable country: the dis¬ 
tance is twelve mile?, and the road formation of the 
first four miles will be completed in September next; 
the earth-work on “this portion averages 13,000 cubic 
yards to the mile, and the total cost will not exceed 
£7,500 per mile; tho worst gradient being 1 in 100, 
and the smallest radius of a curve 30 chains" 

Tenders have been accepted for the construction of 
the remaining eight miles to the formation level, and 
the works will be commenced immediately, and will 
be completed early next year. The earth-works are 
light, averaging 5.000 cubic yards to the mile, and the 
total.cost will not exceed £7,000 per mile; the steepest 
gradient being 1 in 100, and the sharpest curve having 
a radius of 50 chains. 

The. numerous creeks or gullies intersecting the lines 
materially increase the expense. 

The permanent way will bo a single line throughout, 
laid with the double-headed rail, 75 lbs. to the "yard, 
on cross sleepers, with chairs, and fish jointed. 

I.anticipate the first four miles will be opened for 
traffic towards the close of this year, and the remainder 
in the following February or’ March, if the weather 
prove favourable for work. 

From Honeysuckle Point into Newcastle—a distance 
of G7 chains—the lino is generally level; the steepest 
gradient being 1 in 900. 

Tenders have been received for its formation, and 
the cost of this addition will not exceed £10,000, 
of which the permanent way and works will require 
about £6,000, and the remainder be for sidings, turn¬ 
tables, and buildings. 

Tenders have also been accepted for the extension 
from East to West Maitland,—2 miles 67 chains in 
length. The earth-works will average 15,000 cubic 
yards per mile, and the total cost will be about £8,000 
per mile ; the steepest gradienPbeing 1 in 100, and the , 
radius of the sharpest curve 50"chains. 

Tbe.permanent way will be similar to that on the 
extension to Cambelltown, and will be laid down as 
earl f y as thy progress of the earth-works permits. The 
line into Is ewcastle will, I trust, be available for traffic 
in December next, and that to West Maitland by the 
beginning of next year. 

In die above-named amounts nothing has been al¬ 
lowed for the purchase of land, or injury done bv 
severance. 

When these extensions are completed and opened, 

! fifty-four miles of Railway will be in operation ; and 










152 


MAGAZINE- OF SCIENCE AND ART. 


such an increase of traffic may be anticipated as will 
ma.ke the gross annual receipts equal to £82,000. 

Against this must be set the gross expenditure, wliich 
I estimate at £66,800 for the year. 

1 Ins expenditure is not in proportion to the present: 
hut I hope strict economy and care will prevent the 
amount stated being exceeded. 

The estimated surplus revenue over working expenses 
will therefore be £15,200; and as the total capital ex¬ 
pended mil amount to £1,175,89-1, the interest will he 
a * the rate of 1*28 per cent, upon it. 

outstau ding claims connected with the land have 
still, how ever, to be charged to the capital account. 

. * * ie annual charge upon the revenue, to meet the 
interest due upon the capital, will be £43,GOO, in round 
numbers. 

THE EXTENSIONS PROPOSED. 

In accordance, as I am informed, with the wishes of 
the Legislature, as expressed last Session, means have 
been taken to ascertain the practicability' and cost of 
lurther extensions— 

Allies. 

From Canipbellto’.vn to Pieton, about . 19 

Parramatta to Penrith, with a branch to Windsor 34 

West -Maitland, towards Singleton. 1 S£ 


103,444 14 
59,670 13 7 
362,907 11 8 

303,236 18 1 


71t 

ihc details are not yet sufficiently worked out to 
enable me to state the precise sum each lino will cost; 
but-1 shall be in a position to submit this to yon before 
the House is called upon to consider the policy of pro¬ 
viding for their execution 

Sufficient, however, lias been done to permit me to 
say, that the cost of the line as far as Mcnanglo would 
not exceed, without the land, £10,000 per mile: the 
worst gradient being 1 in 80, and the smallest radius 
ot a curve 40 chains. 

ihe cost of the line from Menangle to Pieton will 
not exceed, without the laud, £12,009 per mile, includ¬ 
ing a sum of £15,000 for a bridge over the Nepean ; 
the worst gradient being 1 in 70, and the least radius 
of a curve 20 chains. 

The cost of the line from Parramatta to Penrith, 
■with a branch to Windsor, will he about, without the 
land, £9,000 per mile; the worst gradient 1 in 80, and 
the smallest radius of a curve 30 chains. 

The sections of the line from West Maitland towards 
bmgletou are not yet completed, but the cost will pro¬ 
bably not exceed £9,000 per mile. 

3 he entire sum required for these extensions, includ¬ 
ing land and additional rollingstock, is approximately 
estimated at £831,500 for an additional length of nearly 
/2 miles ot railway, or £12,000 per mile in round 
numbers, 

ihe amonuts charged against existing railways have 
been furnished to me by the Accountant from the books 
of the department; for the information connected with 
the extensions in progress and proposed, I am indebted 
to the Engiiicer-in-Chief. 

Tiiii question of the advisability of constructing these 
additional lines has had my anxious consideration. 

Unfortunately, the principal data required for its 
solution, viz., the amount of existing traffic upon the 
different roads has never been accurately ascertained. 

I have made use, however, of the returns of 1855-6 as 
the best to be had, and I trust experience may prove 
that the estimates founded upon them do not give too 
high results. These are as follows: supposing the 
Southern Railway open to Pieton- the Western to 
Penrith and Windsor, and the Northern towards 
Singleton : the details will be found in the Appendix 
marked A. The estimates are based upon the exist¬ 
ing rates, in which it is not desirable to propose any 
alteration until farther experience has shewn how fair 
they meet the present wants of the country. 

Estimated Annual Receipts from 

Traffic .. £201.774 0 10 

Expenditure . 158,000 O 0 


Rcreipts over working expenses. 43,774 0 10 

Interest on Capital at 5 per cent. «. „ ,, ~ 

Annual charge on Revenue to defrav 

Interest ... 

Estimated gain to community by im¬ 
proved communications’ pe’r an. 

Gain to community by the construc¬ 
tion of Railways after payment 
of all expenses, per annum. 

The above statement shews, that when the entire of 
the Railways existing, in progress, and at present pro- 
posed, are in work, an annual charge of £59,6/0 13s. 
7d. will be required on the Revenue to meet the 
interest on the capital expended, in addition to the 
assumed receipts over working expenses. 

This presumes, however, that there would be no 
augmentation of the reported goorh traffic of the country; 
in proportion as this improved, the accounts would 
shew a more favourable balance. 

By extending to Penrith and Windsor, and Pieton, 
and towards 8ingIeton, it may fairly be assumed the 
entire land traffic between Sydney and the west and 
south, and Newcastle, and ’ the ’Northern Districts, 
would bo conveyed along the rail ; and the increased 
facility of transport repay the public for the vearlv 
vote of £59,670, while required. 
r ‘hen the data on which the above calculations are 
founded be considered as sufficiently reliable, it follows 
that these extensions may he proceeded with. 

Before turning to the condition of the existing roads, 
there is one other proposed extension that demands 
attention, viz., to bring the Railway into Jlyde Park 
from Rejfera, and to make the terminal station in the 
Park. The reasons urged in favour of this measure 
are; the great inconvenience to the public of the 
distance to the present terminus, the central position 
of Hyde Park, and the pTobable consequent increase 
of passengers, especially to and from the Suburban 
Districts. 

It is rather a question for the Government than for 
me, how far it may be judicious to encroach with a 
Railway upon what has always, I understand, been 
looked upon as one of “ the lungs " of Sydney. 

Ihe plans and sections are nor in a sufficient forward 
state to be. laid beforn you ; hut I am informed by the 
Engineer-in-Chief that the line at present projected 
would pass over Devonshire-street by a bridge, through 
the west side of Carter's Police Barracks, over Hay- ' 
street by' a bridge, and across Elizabeth-street by 
another bridge, at its junction with Market-lane; then 
across GouJ burn-street, and, passing under Liverpool- 
street by a bridge, enter Hyde Park ; the terminal 4 
station being on the side opposite Market-street. The 
sharpest curve would have a radius of 30 chains, and 
the steepest gradient would he I in 70. 

The only land requiring to be purchased would be 
about 550 yards run lroui Elizaheth-street to Liver- 
pool-street, containing an acre and a half, more or 
less. 

The station buildings might be put at £20.000, but 
this should be reduced by an amount equal ro the 
capital of the rent required for offices for the Railway 
Department, and might therefore be omitted in the 
calculation of cost. 

The expense of a double liue, including the land, 
may be assumed at £65,000 ; but this sum is not sub¬ 
mitted as an estimate; it is merely intended to give 
a general idea of cost. 

I have not sufficient data to enable me to decide 
how far this line would pay, but I believe it would 
pay working expenses, and perhaps the yearly' interest 
on the capital also. 

The site is not advantageous for a goods station; it 
is 82 feet above the level of the Circular Quay, the 
gradient to which would necessarily be steep, and the 
cost of any line heavy, yet it is of serious consequence 
to facilitate the transit of goods between the Harbour 
and Railway. 
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This might bo effected, and the convenience of the 
travelling ' public also met, by the construction of an 
iron tramway between the two places, especially it 
there be an objection to interfere with the Park. 

The natural line for such a tramway or railway 
from Redfern to Sydney Cove would pass along Pitt- 
street; the rails should be laid so as not to interfere 
with the ordinary traffic, and the. carriages and trucks 
be moved by liorse-power. A loading shed and book¬ 
ing office centrally placed at the wharf, and three or 
four corner shops* where passengers could get tickets, 
would hike the place of additional station buildings. 

Such a system of street Railway is capable of ex¬ 
tension to any degree found advantageous: and it is 
stated to be a* very general practice in America, not 
only for the distribution of the goods traffic to wharves, 
but also to private establishments. 

There, however, from the peculiar construction of 
their carriages, which vary from 28 to CO feet in length, 
and are supported on two four-wheeled trucks, one at 
each end, they possess advantages in street traffic su¬ 
perior to those afforded by the ordinary Railway 
carriages. 

The cost of the tramway, exclusive of buildings and 
rent, would not exceed £1*0,000 in all. _ 

1 Should the preference, however, he given to carrying 
the Railway into Hyde Park, I recommend that early 
steps should he taken to obtain the necessary land, 
which increases yearly in value. 

3. THE CONDITION OF THE EXISTING ROADS. 

The short period that has elapsed since my arrival 
in the Colony prevents my speaking from personal 
experience, at present, upon tins subject; but on every 
side I learn that the roads of the country arc deficient 
in every thing that constitutes good roads. 

Originally ill laid out. ill drained, or not drained at 
all, and never sufficiently metalled, in winter they are 
impassable sloughs, and in summer the rudest common 
earth roads. The want of bridges suspends iuter-coui- 
munication when the rains set in, and too freqnently 
lives are lost in a vain attempt to restore it; while he 
esteems himself fortunate whose bullock-drays accom¬ 
plish when the weather is had three or four miles a-day, 
and bears, as best lie may, in addition to great incon¬ 
venience and severe Joss, the inevitably heavy charges 
for the carriage of goods. 

Thus, by the returns of traffic already alluded to, 
the cost per ton upon the Northern Road, between 
Maitland and Mngleton, a distance of 30 miles on the 
main road, is given as £6, and the average cost per ton 
per mile in the Northern District as 2s. Upon the 
Great Southern Road, between Picton and Sydney, at 
£4 per ton for a distance of 50 miles, and the average 
for the district at Is. 7d. per ton per mile. Upon the 
"Western Road from Bathurst to Sydney, a distance of 
120 miles, from £6 to £12 1 Os., and the average for 
the Western Districts Is. fid. per ton per mile, lienee 
the produce rots upon the ground for want of transport ; 
and the statistics of 1855 shew an import into the 
colony of grain, &c., to tbo value of £717,779* as con¬ 
trasted with an export of £91,644. 

Such ?eturns servo to represent in some degree the 
burden imposed upon the community by the badness 
of the roads. They present the subject in a tangible 
shape, and it is one of universal interest; for the 
difference between the amount by which the cost of 
transport is cheapened by improved communications, 
and the interest on the capital spent in the improve¬ 
ment is clear gain to the coinmpnity, to he divided 
between the producer and the consumer. On the other 
hand, to expend a larger sum upon the improvement 
of communication than that, the interest of which will 
be balanced by the revenue derived from the existing 
traffic, or that, which may be reasonably expected to 
arise from the improvement, cannot be justified; for 
this is to diminish, not to increase the general wealth. 

4. THE SYSTEil UPON WHICH THE ROADS SHOEED BE 
IMPROVED. 

From what has been said above, there are three lead¬ 


ing points to be considered before deciding, in any case, 
upon the description of road to ho adopted:— 

1. The amount and character of the existing traffic. 

2. The probable increase to it. 

3. The cost of maintaining and constructing different 

descriptions of roads. 

Under the last clause may come also— 

4. The facility with which money can he procured. 

5. The time within which it is desirable to effect the 

required improvements. 

6 . The natural resources for transport of the countrv 

itself. 

The unsatisfactory character of the return of 1855-6, 
shewing the existing traffic of the country, has already 
been commented on in this Report, and the conclusions 
founded upon them must so far be unsatisfactory also. 

I submit to the Government the advantages to lie de¬ 
rived from accurate information on this subject, and I 
recommend the immediate employment, to be continued 
during an entire year, of competent persons, acting 
under approved instructions, to obtain it. 

As the amount and character of the existing traffic 
is uncertain, the value of the probable increase to it 
cannot be determined. 

It has been shewn, however, by the calculations al¬ 
ready given, so far as they can be relied on, that the 
receipts from existing railways, and those at present 
proposed, would not cover the interest on capital ex¬ 
pended and working expenses; and though the advan¬ 
tages resulting from them may be sufficient to warrant 
their construction and maintenance, it would be satis¬ 
factory to know how they actually pay before entering 
upon still further extensions; yet, there may be par¬ 
ticular districts whose uaturaL resources need* only the 
advantages afforded by improved communications to 
give ample returns for any sums expended upon these. 

The Statistics of 1855 and the Census Returns of 
1856 tend however rather to strengthen the opinion that 
the colony is not yet sufficiently peopled, and the cur¬ 
rent of immigration not sufficiently strong, to warrant 
an extended system of railways in a country natural I v 
difficult, and studded with large tracts either barren or 
at best fitted only for pastoral purposes. 

The population on the 1st March, 1856, was 266,189 
persons as compared with 187,243 in 1851, giving an 
increase of 15,789 yearly. Of the entire number 
loS,Sl3 are returned as the productive population, 
equal to 59*G7 per cent, as contrasted with 109,828 in 
1851, or 58‘CG per cent., of these 0,091 arc engaged in 
trade or commerce, 17,326 am artificers or mechanics, 
16,728 are engaged in agriculture, as compared with 
11,898 in 1852, but their occupation is represented as 
u fitful,” 12.337 are employed in tending sheep and 
cattle, against 15,619 in 1851, a decrease approximating 
towards the increase in agriculturists. There are 
15,44G unskilled labourers against 10,875, and 16,686 
domestic servants in place of" 10,447 in 1851; miners, 
4,451; teachers, 1,3G0 ; and the remainder of the popu¬ 
lation is composed of alms-people and paupers, and 
those engaged in professional or miscellaneous occupa¬ 
tions. 

These are distributed over an area of 230,000 square 
miles, hut there arc in the County of Cumberland alone 
108,982 persons of whom 69,173 are in Sydney. There 
are 7542 persons to each square mile in Cumberland 
as contrasted with an average of 307 in England and 
Wales, hut in the settled districts generally the popula¬ 
tion is only 5 persons to 1 square mile* and in the 
squatting districts 1 person to every 7\ square miles * 


! five Counties of— 




Northumberland. 


Camden . 


Durham . 


Bathurst . 



contain. 156,449 persons. 

or 58 per cent, of the whole population. 
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Tho increase to the population from the 1st March, 
1856, to the 1st January, 1S57, was 15,643 by immi¬ 
gration, ami 5,041 by tlie excess of births over deaths, 
making a total of 299,406 persons ; but should the dis¬ 
trict of Moreton Eav be separated, this would be* re¬ 
duced to 268,167, or 273,499, according as tho division 
was made. 

The number of acres in crop in 1856 is not well 
known, but in 1855 there were 170,070, and 1,030 acres 
planted with the vine, yielding 115,614 gallons of wine, 
and 1,126 gallons of brandy; the number of horned 
cattle was 1,858,407; of horses, 157,159; of pigs, 
68,091; of sheep, 8,603,499. The total imports were 
£4,668,519, as compared with £5,981,063. and the total 
exports £2,884,130, as compared with 4,050,126,—in 
1854. The increase, however, upon 1851 being 
£3,104,588 imports and 1,087,218 exports. 

The condition of the Canadas, with nearly 1,050 miles 
of railways (in 1854) is often quoted as an example to 
be followed in New South Wales; but the two countries 
are alike in nothing but area, that of the Canadas being 
242,482 square miles. By the Census Returns of 1852 
its population was 1,842,265, and may now be estimated 
at 2,200,000 ; the number of emigrants that landed at 
Quebec in 1854 was 53,183; the number of acres in 
crop in 1852 was 4,355.269 ; and the quantity of proof 
spirits distilled in 1854 was 2,592,000 gallons. But in 
addition to the discrepancies of population and cultiva¬ 
tion in the Canadas and New .South Wales, must lo 
considered the advantages the former enjoy in their 
comparative vicinity to the markets of Europe and 
America, and the ready and remunerative outlet thus 
afforded for the sale of produce. 

Such causes promote the rapid settlement of a 
country, and warrant avast outlay upon internal com¬ 
munications’ by the certainty they afford of a rapidly 
increasing traffic ; but experience suggests that a colony 
distant from favourable markets, and from the sources 
of emigration, and chiefly of a pastoral character, whose 
progress, though equally sure, will necessarily be 
slower, should follow the example with caution. 

Wherever the present and probable traffic does not 
warrant the expense of constructing and maintaining a 
railway, that form of road should be adopted which can 
be cheapest made and maintained, and yet bo sufficient 
for the development of the resources of tire colony. 

Tho simplest form is the common earth road, and 
this if graded to not move than 1 in 30, with good drain¬ 
age. and a transverse slope of 1 in 20 from the centre, 
is, with all its faults, capable of bearing considerable 
traffic. 

As a great improvement upon tliis comes the maca¬ 
damized road, which consists of a coating of broken 
stones from 14 to 21 inches in diameter, placed upon an 
earthen road, thoroughly drained and graded and 
sloped, as before-mentioned. 


The metal should vary from G to 12 inches in thick¬ 
ness, according to the degree of traffic; it should be laid 
on in two or three coats, as each becomes consolidated. 
Basalt, trap; and limestone form excellent metal. A 
width of 12 feet, widened to 18 on approaching principal 
towns, with an earth road on either side of it, is usually 
considered sufficient for all purposes in a new country. 

The Telford road is a variety of the macadamized 
road, and is formed by laying a pavement of inferior 
stone under the metal; it is more expensive to make 
in the first instance, but the cost of repairs is said to be 
less. 

In Canada and the United States a description of 
roadway has been introduced of lato years, and used, it 
is stated, with great success, viz., the plank road. 

Upon two parallel sleepers, varying from 10 in. by 3 
in. to 14 in. by 4 in. scantling, and 16 to 2)3 feet each 
in length, planks, eight feet long and three or four 
inches thick, are laid down and spiked to the sleepers 
at every four or five feet; a side track of earth, 12 feet 
wide, to turn out upon, and good ditches, complete a 
plank road. The planking should be covered whenfirst 
made with a coating, about one inch thick, of very fine 
gravel or coarse sand. 

This has been termed the Farmer’s Railroad; a 
horse, it is said, can draw upon it from two to three 
times as much as ho can upon an ordinary macadamized 
road; it affords undiminished facilities for travel at all 
seasons, oven when common roads are impassable from 
continued, rains, and it permits of great traffic *, for over 
a single eight feet track, 161,000 teams are stated to 
liavo passed in two years, averaging 220 teams per day, 
and during three days 720 passed daily. 

Tho wood of the district through which the road 
passes has invariably been used to make it; thus pine, 
hemlock, tamarack, oak, and walnut, have all been 
employed. 

Between the railway worked by locomotives and the 
plank road, stands the tramway, or railway of iron, 
worked by horse-power; the resistance to draught upon 
which does not exceed one-eighteenth of that upon a 
gravelled earth road. 

Placing in a tabular shaped for the sake of compari¬ 
son, the estimated resistance to draught, cost of con¬ 
struction and of maintenance, of the several roadways, 
it appears reasonable to suppose that the road which 
would be cheapest, all things included, is the railway 
worked by horses, and next to this the plank road, the 
annual charges being as £670 to £815. 

But in considering the relative advantages of these 
two roads, it appears to me a serious objection to the 
horse railway, that beiDg necessarily to a guage, a par¬ 
ticular class of vehicles only can travel upon it, while 
the plank road permits the free use of the ordinary con¬ 
veyances of the country; and the convenience of this 


* CoMPAffiSON of resistance to draught, cost of improvement of, or original construction of, various forms 
of Roads, with the annual expenditure for interest, maintenance and working expenses, as approxi¬ 
mately estimated. 


Resistance to draught . 

Earth Roads. 

Macadam’s 

Road. 

Plank Road- 

Tramways. 

Railways. 

i 

£900 a 

1-3 

2,700 a 

1-8 

1-18 

1-18 


2,300 a 

3,400 a 





11,000 b 
550 
1,100 

Annual Interest. 

Maintenance and Working Expenses ... 

45 

3,000 

135 

1,300 

115 

700 

170 

500 

3,015 

1,435 

815 | 670 

1,650 


a Allowing £750 per mile for bridges and culverts, 
b Allowing £1000 per mile for bridges and culverts, and including land. 
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miu'ht be found to more than counterbalance any dif¬ 
ference in yearly cost. „ , _ 

1 submit for the consideration of the Government, 
that a few mlcs of plank road, such as I have described, 
should be laid down as an experiment, to be composed 
of different woods, with a view of ascertaining that best 
suited for roads. 

I have indeed been told that there is no wood in New- 
South Wales fit for such a purpose; hut I am loath to 
believe this can be the case, and to give up that which 
may, perhaps, prove of much service to the public, 
without a fair trial. 

For what is it the colony really wants? Not. a few 
miles here, and a few miles there, of the very best 
svstern of Internal Communications, but roads every¬ 
where, over distances to he reckoned by hundreds of 
miles, for the least sum, in the quickest tune, they can 
be made. 

Liberal as the country is, and considerable as are its 
resources, it can scarcely be expected to vote annually 
a larger sum than will be submitted for the construction 
and maintenance of Internal Communication tor next 
year. 

* Seventy miles a year then, may be taken as the ex¬ 
treme rate at which the existing roads would be rep aced 
bv railroads, at a cost, inclusive of rolling stock, of 
£770 000 a year. In ten vears time the arterial com¬ 
munications' would be considerably advanced, but 
during that period, in all probability, the interest upon 
the capital expended must he voted by tiie Legislature, 
and in addition, the sums required to keep in something 
like order existing roads. 

But £770,000 a vear would be sufficient to make 
annually 335 miles of plank road, for example ; and in 
two or three vears after the steam and saw machinery 
arrived from' England the 700 miles could be made; 
while the capital expended would be £1,010,000, in 
place of £7,700,000 ; and the annual interest and ex¬ 
penditure, (which should he covered hv tiro receipts 
from the traffic on the road,) be £570,500, in place of 
£1,155,000. 

The more rapidly good communications can be formed 
between the ports of New South Wales and the interior, 
the more certainly will the traffic flow to them, in place 
of seeking other outlets, and from them in return, and 
those commercial connections bo established or 
strengthened with other lands that give wealth and im¬ 
portance to a nation; and the more cheaply these 
communications can be formed and the traffic car- 
ried along them, the more durable these connexions 
will be. 

In America companies have been induced to form 
railways bv the grant of lands lying in alternate sec¬ 
tions along the line to be made; the State usually re¬ 
serving to itself a per-centage on the gross receipts. 
There,°where the ordinary price of new land is a dollar 
per acre, and where the railways run lor great distances 
thronoh prairie laud, which with little labour produces 
abundant crops, for which the surrounding country- or 
Europe gives a readv market, and where emigrants flow 
ia by tens of thousands, this plan has met with great 
success ; but 1 am under the impression that along the 
principal lines of communication in this colony land 
has not been retained by the Government to any great 
extent: and that were it otherwise considerable reluc¬ 
tance would bo felt in alienating it to companies; yet 
the system possesses many points well worthy ot con- 
sideration in a new country. 

It is my duty, before leaving the subject of Railways, 
to bring prominently under the consideration of the 
Government the inconvenience that may ultimately 
arise from the difference between this country, V ictona, 
and South Australia, in the gauge ot tiro lines; the 
the gauge here being 4 feet St inches, and in the sistei 
Colonies, I am informed, the decidedly better width 
of 5 feet 3 inches. But if it be determined not to 
extend the Railways for the present beyond the limits 
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already proposed, the subject will then have no im¬ 
mediate importance. 

I do not feel in a position, without better information 
l the statistics of traffic, a thorough study of the re¬ 
ports and plans of the Surveyors, and an inspection of 
the country itself, upon the character of which the cost 
of construction and maintenance depends, absolutely to 
advise the Government as to the particular description 
of roadway to adopt, beyond the suggestions X have al¬ 
ready submitted my present impression is, it should 
vary with different localities. 

'With a view, however, to determining as early as 
practicable so important a matter, to employ as effec¬ 
tively as possible the surveyors placed under me by 
your letter of the 2‘Jth ultimo, and to ensure that the 
money spent upon these parts of existing roads the 
management of which has been intrusted to me by your 
instructions dated 28th ultimo is spent so as to con¬ 
tribute as far as possible to one general end, I have to 
submit for your consideration the following arrange¬ 
ments :— 

I propose to divide the country into districts, and 
place each under the charge of an Assistant Engineer, 
the Engineer-in-Chicf being consulting Engineer for 
the whole, and having also the immediate clrarge of 
the Railways. 

To place under their orders the Road Surveyors, the 
Railway Surveyors, and the men of the Royal En¬ 
gineers, in such proportions as the necessities of each 
district require. To obtain from the Engineers early 
reports upon the existing Toads and the improvements 
that can be effected in them, and also upon the line of 
country best adapted in each district for a railway, to¬ 
gether with such information as they may be enabled 
to famish of the geological character, and agricultural, 
pastoral, mineral, or other resources of the country 
passed through. 

To examine the country in person, so far as other 
duties may permit, and after receiving the reports of 
the Engineers, and consultation with them and the 
Engineer-in-chief, to direct what lines shall be levelled 

f d what plans and sections prepared. > 

To submit the plans and sections obtained, together 
with a detailed report on the country generally, and 
upon the description and course of the roadways pro¬ 
posed, to the Government for decision. 

Tliis I should be the better enabled to do as I re¬ 
ceived the monthly reports of the persons suggested to 
be employed in ascertaining the existing traffic. 

The Engineers would be also charged with super¬ 
intending generally the repairs of the roads executed 
under the Road Surveyors, and of assisting them with 
professional advice. , 

As the Electric Telegraph progresses, which you 
have informed me is also to form an intregal part of 
the department of internal communications, it will be 
necessary to have a sub-director with a working staff 
under him. 

The Secretary, the Solicitor, and the Accountant of 
the Railway Department would take their share also 
of the additional duties devolved upon it. 

The necessity for increased office accommodation I 
have already submitted to you. 

The system I have proposed would, I anticipate, he 
found as economical as efficient, and the country feel 
that every effort was being made to ascertain and meet 
its wants impartially. 

I trust the Government will overlook the deficiencies 
of a report prepared at so early a period after my 
arrival in the country, and amidst the incessant 
pressure of public duty. 

I have, &c., 

B. H. MARTINDALE, 

Chief Commissioner. 

The Honorable ... 

The Secretary of Lands and .Public works. 
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MARKHAM’S DIGGING MACHINE. 

At the meeting of the Horticultural So¬ 
ciety, held November 3, 1857, nis Excel¬ 
lency the Governor-General forwarded a 
model of a Digging Machine, constructed 
by Mr. Lewis Markham, of Armidale,— 
the same gentleman whose description of a 
Reaping Machine appears in this number 
of our Journal. According to the promise 
made in our last number, we now give the 
inventor’s own description of the machine. 

Permit me to offer to your notice the model of 
a digging m,.chine, constructed for the purpose of 
working cultivated land in general, hut more es¬ 
pecially alluvial soils. It is built on the principle 
of a vertical saw mill, with double power on the 
downward stroke—that is to say, the power is em. 
ployed in propelling the machine and lilting the 
spades, which are supposed to he sufficiently 
weighted as that by their fall they shall penetrate 
the soil, and are also levered out by the assistance 
of the machinery, hut principally by their own 
weight. 

Being conscious of the fact that doctors differ, I 
desire to give no opinion as to its probable success 
with animal power, hut with steam power I will 
venture to say that it could he brought to a state 
of perfection not to be surpassed by anything ever 
yet offered for the purpose for which it is intended, 
and in order that it may be better understood I 
will give its description on a large scale. 

Por a two-horse machine :—Length of frame, 11 
feet; the hind portion consists of a spade frame 7 
feet broad, 5 feet long, and ,1 feet high ; ihe breadth 
includes two broad wheels, to support the frame. 
The remainder of the machine is 4 feet broad aftl 
21 feet high. The spades are 5 in number, anTfl 
inches in depth, extending across the breadth of 
the inner space of the frame (3 feet). They are 
bolted to a handle 5 inches square and G feet long, 
and are propelled by a crank and fulcrum, the 
latter working in a slide, so as to admit of the 
spades rising and falling, and performing the work 
in a similar manner to a spade in the hands of a 
man, but without turning the sod. From the end 
of the spades to the fulcrum, H foot; from the 
fulcrum to the top of the handle, G feet.; depth of 
crank, 9 inches; two lly-wheels attached, 3 feet 
each in diameter ; motive power, 3 united wheels 
within the frame—the 2 outside wheels 5 feet in 
diameter, spiked, the centre wheel 41 feet in dia¬ 
meter, grooved, and carrying a belt which com¬ 
municates indirectly with the fly-wheels and spades. 
Weight above the spades, 200 lbs.; of fly wheels, 
150 lbs. each ; strain of horses, on the downward 
stroke, ifto lbs. This would give the spades a fall 
of 9 inches, with r. probable weight of 700 lbs. 
One revolution of the main wheel (15 feet), gives 
15 revolutions to the fly wheels, and the space dug 
would thus he 15 feet by 3. There are two small 
wheels iu front, which are placed for use in bring¬ 
ing the machine into the field ; they are then fas¬ 
tened up, free from interference with the action of 
the machine. 

Many may he anxious to know the result of the 
spades coming in contact with rock or stone. Sup¬ 
posing the spades set to dig any given depth, and 
that they come in contact with a substance which 


the weight described is not sufficient to cause them 
to penetrate, the machinery stops, and the whole 
weight of the machine is instantly brought to bear 
on the spades, and if the substance is still too hard, 
the spades, instead of penetrating, will lift the ma¬ 
chine, and so on till they come to softer soil. To 
adapt this machine to animal power was the great 
difficulty I had to contend with, as slowness of 
motion was only to be obtained from the greater 
diameter, while velocity was to be procured from 
the smaller, but any person who will look at the 
model of the machine will see that by removing 
the large wheels, bolting an engine on to the frame, 
bringing the piston directly in contact with the 
crank wheel that works the spades, and propelling 
the machine by the shaft of the fly wheels, that 
power for the cultivation of any description of soil 
might be given, and be equal to an almost incre¬ 
dible amount of work. 

LEWIS MARKHAM. 

Armidale, October IS, 1857. 


EXTRACTS. 


Photography. —Those of our readers who are 
amateurs in this popular brauch of Art, will derive 
much pleasure from an inspection of some remark¬ 
ably fine photographic portraits exhibited by Mi. 
T. S. Giaister, in Pitt-strcct. The peculiarity 
about them is their large size, being as nearly as 
possible life-size. They are Collodiotvpes. A sheet 
of glass, 17 inches by 22 inches, is evenly coated 
with a film of Collodion, upon which image is im¬ 
pressed. Mr. Giaister possesses some fine sped, 
mens. There is one of the Rev. \V. Cuthbertson, 
which surpasses all that we ever saw in portraiture. 
We may here remark, that numerous cases have 
come to’ our knowledge, in which portraits taken ly 
the various photographic artists in this city, and 
sent to England, have created astonishment there 
by their extraordinary beauty of manipulation. 
W r e have received assurances, front artists of repute 
at home, that the London photographers are quite 
eclipsed by our Sydney practit ioners. By them the 
superiority of photographs done here (we allude 
only to collodiotypes) is ascribed to the influence 
of the climate, and it is reasonable to suppose that 
the superior intensity of the sun's rays should have 
given us an advantage over those taken beneath the 
sickly sun that has to force its way through a 
murky London atmosphere. At all events, Messrs. 
Dalton, Freeman, or Giaister have nothing to fear 
by' comparison with any' English photographic ar¬ 
tists. AVe hope to see a Photographic Exhibition 
in Sydney before long. It would be very attrac¬ 
tive. 

Edible Nests of Swallows. —M. Huten, 
chief physician of the Invalides at Paris, states that 
these nests, collected in Java, are considered by 
the inhabitants as formed from fish spawn. The 
viscid filaments often seen hanging from the bills 
of the birds are said to be derived from the spawn. 


Errata. —-In November number—in the paper 
on “ Silurian Fossils,” p. 136, column 2, for " pai- 
rallel,” read -parallel; tor “ Blumanbachii,” read 
Blumenbachii ; for“Yarrulumla,” read Yarralumh. 
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Registrar General’s Office, 

Sydney, 4th December, 1857. 

HEALTH OF SYDNEY. 

The number of Deaths registered at the Central Office during the month of November 
is 116, viz., 62 males and 54 females, of which 64 were under 5 years of age. 

The Deaths registered during the corresponding month in last year are 90. 

The number of Births registered during November, is 181, viz.: 105 males and 76 
females, being an excess of 65 over the Deaths of the month. 


SUMMARY OF DEATHS of both sexes Registered in Sydney, from 1st to 30th 

November, 1857. 


Causes of Death. 


Zymotic Diseases. 
Endemic, Epidemic, & Con¬ 
tagious . 


Sporadic Diseases. 

Of Uncertain Seat .—Dropsy 
and other Diseases of Van 
able Seat..,..,,. 


Of Nervous System.c. Dis¬ 
eases of tlie Brain, &c. ... 

Of .Respiratory System .— 
Diseases of the Langs, &c. 

Of _ Circulatory System .— 
Diseases of the Heart and 
Blood vessels... I ... 


Of Digestive Organs. Dis¬ 
eases of Hie Stomach, 
Liver, &c. 


Of Urinary Organs. —Dis¬ 
eases of the Kidneys, &c.. 

Of Generative Organs . 


Of Locomotive Organs. 
Rheumatism, Diseases ot 
the Bones, Joints, &c... 


Of Integumentary System .— 
Diseases of the Skin.... 


Old Age . 

External Causes. Violencee, 
Privation, & intemperance. 

Unspecified- . 


Total from all Causes 


36| 


15 


20 


61 


9 4 


2' 3 
I 


21 

15 

18 

17 


23 

2 

2 


1 

4 

9 

1 

116 


CHKIS. ROLLESTON, Registrar Genera!. 
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METEROLOGICAL REPORT. 


Svd.yev, Month of November, 1857- 


From observations taken at 9 a.m. and 9 p.m. each day. 
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range The principal instruments have been compared i 
at "Greenwich, and the readings are all reduced ac¬ 
cordingly. 

Pressure .—The haiometer is 11 feet above the sea-level 
the greatest range of pressure is *768 inch. The 
mean gaseous pressure of dry air is 20*547 inches. 
The average weight of a cubic foot of air is 527 gra. 
Temperature of A ir .—The mean of all self-registered 
. maxima* and minima is C4*7 degrees. The adopted 
mean temperature of the month is. therefore, 65*3 
degrees. The adopted mean temperature of the month 
for the two previous years is 64’6 degrees. 

Moisture .—The dew-point is calculated from readings of 
Negretti’sand Zamhra’s dry and wet bulb thermome¬ 
ters, by the use of Glaishor’s tables. 2nd Edn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m , is 00'5 degrees. The mean elastic force ot 
vapour is '453 inch. The average proportional 
humidity of the air is denoted by 71, perfectly dry 
air being tahen as 0, and saturated damp air as 100. 
Main .—More or less rain loll on 8 days during the 
month. The total depth being 1*51 inches. It is 
collected at one loot above the ground, and measured 
at 9 p.m. 


'full exposure to sun and wind is 5*51 inches 
Omitting four days. 

Sunshine .—The numbers ie the eleventh, column denote 
roughly the proportional total amounts of sun’s 
heat fallen during each day, as measured by the 
sun-gauge described in the Sydney Magazine for 
August. 

Cloud—The extent of cloud is expressed by the tenths 
of the whole shy covered by it. 

The forms of clouds are denoted as follows, the num¬ 
ber of days on which each hind occurred during 
the month being added in figures. 
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Ni. Nimbus,...!. 
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INTERNAL COMMUNICATION. 

Under the above title, we offered to our 
readers in our last issue a plan for the 
construction of a cheap railway, for horse 
traction. It was soon after demonstrated 
to us, that the plan we suggested had been 
anticipated, and patented in England. 
Under these circumstances, although we 
tenaciously maintain, that the scheme was 
our own unaided invention, we felt it to'be 
our duty to disclaim the merit of having 
been the first to suggest it, and accordingly 
published a letter to that effect in the 
Sydney Morning Herald of December 26th, 
1857. As many of our readers may not 
have observed it in that journal, and may 
still attribute a larger share of merit than 
property belongs to us, we feel it to be 
also our duty to state the fact in the same 
pages in which the article first appeared. 

On reference to the plan that appeared 
in our last issue, and comparing it with 
the extract which follows, it will be seen 
that it is nearly identical in all respects. 
The description will be found In “ He¬ 
bert's Engineers and Mechanics’ Cyclopoe- 
dia, vol. 2, pp. 425. 

We now introduce to the reader an entirely different 
description of railway conveyance, invented by Mr. H. K, 
Palmer, at present the Engineer to the London Bock 
Company, and which was patented by him on the 22nd of 
November, 1821. Instead of two lines of rail laid upon 
the ground as heretofore, Mr. Palmer’s railway consists of 
only one, which is elevated on pillars and carried in a 
straight line across the country hoirever undulating and 
rugged, over hills, valleys, brooks, and rivers: the pillars 
being longer or shorter to suit the height of the rail above 
the surface of the ground, so as to preserve the line of rail 
always straight^ whether the plane be horizontal or 
Inclined, The waggons or receptacles for the goods travel I 
in pairs : one of a pair being suspended on one side of the I 
rail and the other on the opposite side, like panniers ' 
from the hack of ahorse. By this arrangement, only 
two wheels,, instead of eight, are employed to convey a 
pair of waggons. The two wheels are placed one before 
the other on the rail, and the axletrees on which they 
revolve are made of sufficient length and strength to form 
extended arms of support, to which are suspended the 
waggons or receptacles, on each side of the rail, t/& centre 
of gravity being always bdow the surface of the rail. 
Although an equal distribution of the weight on both 
sides is desirable, it is not necessary. A number of 
carriages are linked together, and towed along the rail by 
a horse, as barges on a cabal. Owing to the undulation of 
the country, the horse will sometimes be much below the 
rail, in consequence of which he is provided with a sufli- 
cent length of rope to preserve a proper angle of draught . 5 ’ 
Here follow a whole series of plans of sectiuns, with a view 
of railway in operation, and it is further stated that 
line of railway on this principle was erected in 1825, at 
Cheshunt, in Hertfordshire, chiefly for conveying .bricks I 
from that town across the marshes for shipment in the i 
river Lea. By this rail, in the level, one horse seemed to I 
be capable of drawing, at the usual pace., about fourteen 
tons, including the carriage.” Tim writer goes on to say 
that the eminent Mr. Tredgohl, ki whose opinion in these 
matters will be ever entitled to attentive consideration, 
expressed himself very favourably to this invention. “ We 
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expect,” says Trcdgold, 4t that this single railroad will be 
found far superior to any other for the conveyance of the 
mails and those light carriages of which speed is the- 
principal object, because we are satisfied that a road for 
such carriages must be raised, so as to be free from the 
interruptions and crossings of an ordinary railway.” 

After this corcrfboration of the practica¬ 
bility of our plan, we have no hesitation 
in urging its adoption on the government 
of the country. The necessity is urgent, 
and the remedy is rapid of accomplish¬ 
ment, and cheap in execution. 

We have been promised the assistance 
of practical engineers to make out a de¬ 
tailed estimate of the expense at which a 
railway on this principle could ho con¬ 
structed, In our next issue this shall 
appear, together with engravings of the 
plans, sections, and elevation, as designed 
by the original patentee. The plan has 
now excited considerable attention, mid 
has secured the favourable consideration of 
several scientific gentlemen, under whose 
auspices, we believe, experiments will he 
made. 

THE RIVERS OF AUSTRALIA. 

We are indebted to Mr.F. S.Feppercorne, 
C.E., for the following interesting paper 
on the rivers of this colony. 

The rivers of Australia are amongst the most interest¬ 
ing features of this vast country : they are the reser¬ 
voirs in which is stored the superabundant moisture 
which supplies nutriment to the herbage and richness 
to the soil. 

Tiio most eminent explorers, as Mitchell, Streleski, 
and Leichhardt, all dwell with pleasure on tho invalu¬ 
able and, for the most part, unfailing streams found in 
Victoria, in Gipps’ Land, and in the country to the 
north of Moreton Bay. 

An opinion, however, seems to prevail in some quar¬ 
ters that .the colony is destitute of navigable rivers, and 
it has oven bcoD stated at a meeting of "the Philosophi¬ 
cal Society of New South Wales, that “ there is no 
river in New South Wales of sufficient capacity to ihat 
a canoe!” J 

That this statement is totally at variance with truth 
appears at once, by reference "to the known fact, that 
tho Murray (including the lakes) is navigable for 
nearly 2000 miles, 1000 of which are inclnded within 
the boundaries of New South Wales. Its affluenfs, tho 
Edwards, the V akool, &c., arc navigable for 400 miles. 
Tlie Murrnmbid^eo, with its lakes Ganga, Lila, Wal- 
dcira, Ac., is navigable for 1000 miles, and the Darling 
[ is navigable for 800 miles. Thus making no less than 
I 1,200 miles of navigable rivors in a single district of 
Australia! 

By reference also to tbe Table of P.ivers which ac- 
companies this paper, it will be soon that there are uo 
less than 2G rivers which empty themselves into the 
Pacific, to the south of Moreton Bay, a great number of 
which are capable of being navigated by steamers and 
vessels of considerable tonnage. 

It is no doabt true that many of these rivets have 
1 ‘ bats’ at their embouchures; and when rivers arc de¬ 
scribed as having at their mouths bars, some persons 
may think that, owing to this cause, they are unim¬ 
portant, and unfit even to float a canoe. "But if they 
advert to the numerous bar-liacbours on the British and 
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French coasts, to tlie miserably small streams on which 
Calais, Boulogne, Dieppe, Eye, Dover, Newhaven, 
Shoreham, Chichester, Littlehampton, &c., are built, 
they will find that their conclusions are erroneous, and 
they will become sensible of the future importance of 
many of the bar-mouthed rivers on the coast of Aus¬ 
tralia, some of which are navigable for many miles. 

Let them, however, travel a little farther in their 
range of enquiry, and ask w hat is the formation of the 
rivers of the Baltic, upon which the great commercial 
towns of Stellin, Wiernar, Dantzic, Filing, Konings- 
burg, Liebau, Der-Windau, Stockholm, &c«, are situ¬ 
ated ? 

These are all bar harbours, with shoal water en¬ 
trances, haring a depth varying from 7 to 14 feet only, 
but having generally tolerably safe, roadsteads. The 
wealth and population of these flourishing sea-port 
towns bear testimony to their convenience for the pur¬ 
poses of trade and commerce. It appears unwise, there¬ 
fore, as well as unreasonable, to depreciate or under¬ 
value the rivers of Australia, because some of them are 
of small dimensions or are bar-mouthed. Many of 
them will bear a comparison with the most important 
rivers in Europe. 

For Instance, the total length of the Murray, from 
its source downwards, is estimated at 2000 miles, of 
which distance 1740 miles are navigable by steam boats 
during at least six months of the year. It will, there¬ 
fore, Scar a comparison with the throe largest rivers in 
Europe, viz-, the Danube, the W'olga, and the Rhine ; 
the length of the first being 1700 miles, of the second 
2100 miles, and of the third 737 miles. 

With the exception, therefore, of the Wolga, the river 
Murray exceeds in length any of tho rivers of Europe ? 
and it may bo obsorved of these, that although Europe 
is beautifully watered by numerous rivers, few of them 
are naturally navigable to any considerable extent, tho 
three rivers above named being tho chief exceptions. 

The Murray carries to the sea a body of fresh water 
exceeding that of many European rivers. The naviga¬ 
tion of tliis river is now an accomplished fact, and it 
continues to be carried on with increased energy and 
success. The steam-boats that navigate it are effecting 
a social revolution along its banks, as well as on those 
of tho Edwards, the Billihong, the Lachlan, and the 
Darling. 

The steamers Leichhardt, Lady Augusta, Albury, 
Moolgewauk, Gemini, Melbourne, and Gundagai, are 
amongst the number now employed in navigating the 
Murray and its tributaries, amounting in all to ten 
steamers, and nine boats, representing a capacity* of 
2373 tons, and 400 horse power. 

The navigable character of the Murray, and the 
amount of commerce already subsisting or likely to 
spring up along its banks, are amongst the questions of 
the day most immediately interesting to New South 
Wales, as well as to the adjacent colonies of feouth 
Australia and Victoria, 

It may, therefore, be well to condense here the re¬ 
sults of some inquiries into this subject. 

Tho distance from tike Goolwa to Albury by water 
may be set down as nearly 1800 miles, and certainly 
not less than 1740 miles, all navigable by steam during 
six months of the year, notwithstandingthe little that 
has yet been effected in clearing the channel. The 
junction of the Darling is distant from the Goolwa 
about 910 miles, that of tho Murrambidgee 900 miles. 
Swan Hill 1080 miles. Maiden’s Pont 1350, and the 
Ovens River 1592 miles. 

From tho Goolwa to Chowilla, near the boundary 
line, the Murray Hows for 486 miles through South 
Australian territory, an«4 above Wellington, and for 
300 miles higher, its waters, both when low and when 
flooded, are bounded by high banks from 50 to 100 feet 
in height, which alternately recede from, and approach 
the true bed of the river, leaving a level space varying 
from 1 mile to several miles in width, the greater part 
of which, being annually flooded, affords good pasturage 
during the dry* season. 


The following table of the distances of several places 
on the Murray from each other, which has been com¬ 
piled with some trouble, is from the South Australian 
Register, 

Comparative Table of Distances of most remarkable 
places along the Murray, from the Goolwa to Albury. 
Compiled October, 1856. 
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The Goolwa 
Point Sturt 
Pt. Pommonde 
Wellington 
Reedy Creek... 
Moorundee ... 
N. W. Bend.., 
Overland Cor¬ 
ner 

Paringa ( Chap¬ 
man’s) 
Chowilla 
(Boundary) 
Ditto (McKin¬ 
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The Dari. Riv, 
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An improvement in the back country becomes per¬ 
ceptible beyond the Darling. There the waters of the 
Lachlan, the Wakool, the Murrumbidgee, and the Ed¬ 
ward, connected for a great portion of the year by a 
network of creeks, render a large portion of the New 
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South Wales territory north of the Murray capable of 
supporting vast numbers of either sheep or cattle. This 
great district may be regarded as extending for 600 
miles along the river, from 100 miles below the junc¬ 
tion of the KTumimbidgeo to the Edward, and is gene¬ 
rally alluded to as the Mnrrnmbidgee district. 

About 350 miles before reaching Albury a manifest 
improvement takes place in the character of the country 
adjoining the river. The climate also changes for the 
better, and the country in the back ground gives pro¬ 
mise of a fine agricultural district. 

The influence which the waters of a navigable river 
have upon the welfare and civilization of a people must 
at all times be considerable in Australia. 

Cultivation and population gradually but surely 
ascend it; villages are formed at the confluence of 
streams and rivers, and these soon become towns and 
cities, the centres of civilization and of commerce. 
Whereas, looking at those parts of Australia which 
have made the least progress, we shall find that it is in 
the interior, where the country' is not intersected by 
any considerable stream or river, and whore, in conse¬ 
quence, there exists but a scanty' population who follow 
pastoral pursuits, a state by' no means conducive to the 
progress of civilization. 

If we extend our survey of the rivers of Australia 
along the Eastern coast, we find that into Shoalhaven 
there falls a river of considerable magnitude, hut the 
entrance is difficult and obstructed with shoals, and the 
country for some distance along the banks is low and 
swampy. 

This river has its source about 30 miles from the 
coast, and, after a northerly course of about 100 miles, 
falls into the sea at Slioalhaven. 

The great Bosvrorth Gully on the Shoalhaven river 
is a most remarkable geological feature. It is said to 
be 4 miles wide and 2 miles deep, its depth being thus 
one-half its breadth; hut these dimensions are probably 
exaggerated. 

It is, however, an undoubted fact that the most 
tremendous ravines or gullies are occasionally' to be 
met with in the course of some of the rivers of Aus¬ 
tralia, 

Mr. Oxley (formerly Survey'or-General) who first 
explored the valley of Apslev river, thus describes 
one of these ravines:—“This tremendous ravine,”says 
Mr. Oxley', “runs nearly North and South ; its breadth 
at the bottom does not apparently' exceed 100 or 200 
feet, while the separation of tho outer edges is from two 
to three miles. 

“ I am certain that in perpendicular depth it exceeds 
3000 feet. From, either side of this abyss, smaller 
ravines, of similar character, diverged; tho distance 
between which seldom exceeded half a mile.” 

This ravine was the bed of the river Apsley, and it 
seems probable that it was formed bv the working of 
the stream, during many ages. 

The rivers that fall into Botany Bay and Port 
Jackson are of veiy trifling dimensions, and it is 
probably' to these rivers that tire writer of the paper, 
read at the Philosophical Society, referred, when he 
stated that “ there is no river in New South Wales of 
sufficient capacity to float a canoe I” 

The Hawkesbury river which falls into Broken Bay 
is a river of considerable magnitude. It rises near 
Lake George, runs for some distance parallel to the 
Shoalhaven river, but its course is very circuitous. At 
its source it is called tho Wollondilly, then the Warra- 
gumba, next the Nepean* and lastly the Ilawkesburv. 
This practice of calling the same river by different 
names prevails in other parts of the colony', and leads 
to mush confusion of terms, if not of ideas. 

The next ris'er of importance is the Hunter, and 
this river, with its tributaries, waters an extensive and 
fertile district, comprised within the vallov of the 
Hunter, which includes the valley of the William and 
the Paterson. 

The Hunter river being navigable for sea-going 
vessels as far as Morpeth, that place is made the ter¬ 


minus of water conveyance from Sydney, and of land- 
carriage from the interior In consequence, however, 
of flats and shoals in the river* tho steamers are often 
liable to detention, in suite of their light draught of 
water; and several plans have been proposed for 
deepening the channel over tho flats. 

In a short “ Memoir relative to the improvement of 
Harbours and Fivers in Australia,” published by tho 
miter in 1856, the following passages relating to tho 
Hunter occur: — “Thus tho flats on the lower Hunter 
mil, it is to bo feared, be re-formed, in spite of all 
endeavours to remove them by dredging, unless an 
increased velocity can bo given to the out-flowing 
stream, by confining its current within certain limits, 
by' such means as dams or weirs on the branches, and 
longitudinal dykes or “levees” in the stream, being 
embankments carried in a parallel direction with the 
river’s course, and formed of permanent materials, for 
tho purpose of contracting the tidal current, and of 
increasing the scouring power.” (Page 11.) 

And again at page 25 u The lower part of the 
Hunter river divides itself into several small branches, 
which are only navigable for boats, and by closing 
these branches by r dams or weirs, a larger body' of water 
would be thrown into the main channel, thus deepening 
it bv the additional scour thus produced; and this 
would be ••till further augmented by' tho construction of 
a longitudinal dyke or levee, to contract the channel 
over the flats.” 

It is believed that the improvements in progress on 
the lower Hunter are based upon the principles herein 
suggested ; and that means have been adopted to direct 
tho current of the river, as far as possible, into one 
course, and to close up the smaller branches, thus pre¬ 
venting the water from spending its strength in passing 
through them. 

It seems certain that improvements in rivers must 
he based on a knowledge of the changes in the bed of 
the river, the soil of the banks, and the velocity of the 
current, and that such improvements be not only practi¬ 
cable, but also of a permanent character.^ 

The river Po, situated in the great plain of N orthern 
Italy', affords an instructive example of the effects pro¬ 
duced by the Italian engineers. According to Ly r ell, 
the changes gradually' effected in the channel of this 
river have been considerable. Extensive lakes and 
marshes have been gradually filled up, as those near 
Parma, Placentia, and Cremona, and many have been 
drained naturally' by'the deepening of tho river’s bed, 
which frequently deviated from its course and invaded 
new territories. To check these deviations, a general 
system of embanking this river was adopted by the 
early Italian engineers so far back as the thirteenth 
century, and the Po, the Adige, and almost all their 
tributaries, are now confined between, high artificial 
banks. The increased velocity of the current acquired 
by streams thus closed in enables them to carry a much 
larger proportion of foreign matter to the sea. 

From Port Stephens to Port Macquarie the principal 
river is the Manning, which empties itself into the sea 
by two mouths at Harrington and Farquhar Inlets. It 
has, however, a dangerous bar with only 7 to 8 feet of 
water at low tide. The Hastings River, which falls 
into Port Macquarie, has also a bar at its entrance, and 
flows through a very mountainous country', an elevated 
peak of which* called Sca-Yiew Hill, is said to have an 
elevation of nearly 6000 feet. 

The Macleay Iiiver falls into Trial Bay in lat. 30 
deg. 45 min. or thereabouts; it waters an extensive 
and fertile district, the sources of tins river being in 
the table land of New England. 

From hence to Shoal Bay there are few rivers of any 
magnitude. 

The Clarence River falls into Shoal Bay in lat. 
29.30, and is one of the most important rivers in this 
part of the colony. -It is distant from^ Sydney 380 
miles, and its head waters take their rise in the divid¬ 
ing range near Mount Lindsay, which locality gives 
rise also to the Richmond and the Logan rivers. 
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The north head of the Clarence, like that of the 
Hunter, consists of a sandy spit on which the sea breaks 
heavily during easterly gales; the inner south head is 
formed by a beautiful grassy hill, to the north of wliich 
is a reef of rocks, which, in their present state, render 
the entrance somewhat difficult. The soundings on the 
bar vary from 2 to 3 fathoms, and for about, 15 miles 
up the river the soundings vary from 3 to 4 fathoms, 
the. average width being rather more than a quarter of 
a mile; but above this' point the liver widens into a 
magnificent reach, nearly 18 miles long and half a mile 
wicle — the breadth mid depth being sufficient to work a 
ship of large tonnago as high as Grafton, about 45 miles 
from the mouth. The town of Grafton has been laid 
out on both sides of the Clarence River, and it is rapidly 
increasing its population. It must eventually become 
a place of considerable commercial importance from its 
situation in connection with New England. There is 
also a large quantity of excellent land on the hanks of 
the Clarence River. . 

The next river of importance is the Richmond, the 
mouth of which is situated in lat. 28 deg. SO niiu, or 
thereabouts. The north head of the Richmond is a bold 
headland of basaltic formation, whilst the south head is 
a low sandy spit, thus revelling the conformation of the 
entrance to the Clarence. Cuing to the set of the cur¬ 
rent, and to other causes, a dangerous bar is formed at 
the entrance, on which at low water there is seldom 
more than 0 feet. The rise of tide averages 4 feet, 
which gives a depth of 13 feet at high water. 

For a distance of 15 miles from its mouth at which 
point it is joined by the North Richmond, the channel 
of the river preserves an almost uniform depth and 
width, and is adapted for vessels of considerable ton¬ 
nage. The North Richmond has a length, of more than 
4 (Indies, and is navigable for that, distance. 

At the village of Lisinorc, which has been laid out 
on the North Richmond River, at a distance by water 
of 75 miles from the Heads at Baltina, vessels of 150 
tons burthen are in the habit of. discharging and taking 
in their cargoes. No less than six vessels loaded here 
in the month of November, 1857 
The Richmond River itself is navigable for about 80 
miles from the entrance, aud a considerable navigable 
stream called the South Creek flows into it, together 
with numerous small crooks and streams, and a better 
watered district it would be difficult to find in the whole 
colony':* T ft . 

The banks of these rivers and streams comprise also 
some of the richest land in the colony, and little appre¬ 
hension need be entertained of their affording abundant 
returns for the labour that may be bestowed on the cul¬ 
tivation of maize, tobacco, cotton, the sugar canc, the 
coffee plant, and other plants indigenous to tropical j 
legions. 

One serious drawback to the advancement of the 
Richmond River district consists in the bar which 
exists at the mouth of the river, and which precludes 
vessels drawing more than 12 feet from entering. It 
seems, however, that a permanent deep-water channel 
might be formed by the construction of a mole or cover- 
iugVcr, projecting from the South Head, and carried 
seawards in the direction of the chh-tide- This would 
have the effect of increasing the strength of the current 
during the ebb, and consequently of deepening the 
channel. 

In this manner it is believed that the outfalls of 
many of the rivers emptying themselves into the Pacific 
might be permanently improved- Thus the bar which 
exists at the mouth of the Clarence is capable of great 
improvement, at no very considerable outlay.'The 
condition of tills river is very favourable, a reef of rocks 
projecting from the inner South Ilcad, and offering a 
solid foundation for the erection of a mole or covering- 
pier, with an abundance of stone near the site for the 
construction of the work. 

Between the Clarence River and Moieton Bay then 
are not less than the following rivers, viz.: the Rich¬ 
mond, the Brunswick, the Tweed, the Parry, the Bar- 


row, the Arrowsmith, the Logan, the Pine, the Cabool- 
tnre, the Brisbane, and the Bremer, besides innumerable- 
smaller creeks; and many of these rivers are navi- 
gable. . 

It is a mistake, therefore, to suppose that we have no 
navigable rivers in Australia, and it is the chief object 
of this paper to draw attention to some of these rivers, 
and to advocate the cause of their improvement- At 
the same time the writer wishes it to be clearly under¬ 
stood that lie is not one of those “ misguided” indi¬ 
viduals who would deprecate the formation of cheap 
railway's in the colony. 

The accompanying table affords a general view of 
the various rivers flowing into the sea, to the east of 
the dividing range, to the parallel of Moreton Bay. 
The lengths given are, however, to be taken only as the 
approximative lengths, as, owing to the extremely 
winding and circuitous coarse of most ot these rivers, 
it is difficult to ascertain their lengths with accuracy. 

Table of Australian Rivers, flowing to the East of the 
Dividing Range- 


No. 


Name. 


Flows into. 


Latitude of 
Mouth* 


Lngth. 


20 Maeleay... 
27 Macdonald 


la Albert .Logan R. .. 

1 Apsley.Maeleay It. 

2 Barnard .planning R. 

3 Bellinger ...... The sea ......... 30 d. 30 m 

4 Bremer.Brisbane It- 

Brisbane .Moreton Bay'... 27 d. 25 m. 

The sea, CapeJ 

Brunswick ... Bvron....|28d. 30 m 

Brogo .RembokaR-... 

BundoorCly'de Bateman’s Bay 35 d. 44 m. 

Clarence .!.... Shoal Bay.20 d* 30 m 

Colo .Hawkesbnry It- 

Cox ............ IVarragamba It- 

Crookhavcn ... The sea . 

Dart .Hunter R. ...... 

Ellenborough.. Hastings R. ... 

Grose .Hawkeshury R- 

lbGoulbum .Ilunter R 

George ..I Botany Bay ... 

Guyra .Apsley R 

Hastings .Port Macquarie 

Hawkesbury...|Broken Bay 

The sea at New 

Hunter. castle . 

Isis ...Page K-. 

Karnali.Port Stephens 

Landsdown ... Harrington inti.| 

Logan .The sea .\27 d. 40 m 


Miles. 

25 

35 

35 

40 

30 

95 

25 

25 


1 d. 25 m- 
33 d. 35 ni l 

32 d. 55 m. 


140 

40 

30 

\ 20 

15 

45 

15 

35 

40 

40 


Trial Bay .130 d- 50 m 

Hawkesbury R.l 

2^1 Manning ......'Faiquhar’sinletjljl d. 55 m 

29 Maria .(Hastings K'. 

^ AI-L. V. , 


Mitchell .Clarence R- 

Mongarlow ... Shoalhaven U 
Morava.The s- at Moray n 


Myall 

Nepean. 

Xambuckra . 
Odalberree . 
Page.. 


Panbula .... 
Parramatta . 
Paterson .... 
Itemboka .... 

Raikes .„ 

Richard ... 
Richmond... 
Shoalhaven 


46Teviot .. 


47 


iTowamba , 


Myall Lake 
Hawkesbury R- 

The sea . 

Bellinger R. ... 

Hunter R-. 

Tln5 sea at Pan 

bula .. 

Port Jackson.. 

Hunter R. 

The sea . 

Wollowba R..*. 
Ditto 
Thes- atBallina 
Shoalhaven Bay 

Logan R- . 

Twofold Bay. 
The sea Point 


30 d. 40 m 


100 

20 

25 

20 

40 

GO 

35 

50 

20 

40 

20 

20 

20 

30 

30 

30 

35 


30 d. 50 m. 


2Sd. 50 m 
U d. 50 m. 


15 

15 

35 

25 


130 

95 

40 

30 
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No. 

Name. 

Flows into. 

Latitude of 
Mouth. 

Liigtli. 

48 



28 <L 10 m- 

25 

49 

Warragamba... 

Nepean R.. 

20 

SO 

Werraminiro... 

Shoal haven R. 


15 

51 

Wingecaribbee 

IVoIlondillv R. 


25 

52 

Wolfondijlv... 

Warrairamba R- 


35 

53 

Wollomba.Thes. C. Hawk 

32 d. 12 m. 


54 

William .(Hunter R. 


do 


FREDERICK S- FEPPERCOBNE, 
Civil Engineer and Surveyor. 
Richmond River, Pec. 1st, 1857. 


PHILOSOPHICAL SOCIETY OF 
NEW SOUTH WALES. 

At the monthly meeting, held Wednesday, 
December 9th, the following interesting 
paper was read by Mr. W. S. Jevons, 
whose contributions to the Meteorology of 
this country have been so numerous and 
so highly esteemed. The paper we here 
publish will add largely to his reputation, 
and'will, we are sure, excite the earnest 
attention of Meteorologists in England. 

ON CLOUDS; 

THEIR VARIOUS FORMS, AND PRODUCING CAUSES. 

With Experimental Illustrations , ip'. 

1. Clouds, though resulting from very complex 
changes, are uniformly composed of minute parti, 
cles of water suspended in the air. The only vari¬ 
ations,.therefore, which they present are in their 
quantity or mass, and in the peculiar forms into 
which their mass is shaped. Direct observations 
on the conditions of the atmosphere in and about 
a cloud, or actual experiment upon the mode of its 
formation are, except in rare cases, quite out of the 
question ; a little reflection will show, I think, 
that the external form of a cloud, together with a 
few other phenomena, such as rain or lightning 
proceeding from it, or any peculiar motions which 
it may exhibit, are almost the only available facts 
upon which to raise an inductive theory of its 
formation. 

2. Now, the means by which I take the first 
step to explain the form of a cloud, is to produce 
experimentally, with liquids, a miniature represen¬ 
tation of it, under conditions in which the imme¬ 
diate causes can he certainly known. If it is 
found that given portions of liquids of ascertained 
specific gravities, when placed together, or vari¬ 
ously set in motion upon each oilier, produce 
peculiar appearances which exactly resemble in 
form some of the more distinct kinds of clouds, I 
assume with complete confidence that similar mo¬ 
tions and differences of specific gravity have 
operated in the production of those atmospheric 
clouds. 

It must he distinctly understood that in this first 
step we are dealing only with dynamical causes, 
that is, with simple force and motion. Liquids are. 
in many respects, very unlike gases, the latter be¬ 
ing chiefly distinguished by the property of elasti¬ 
city; but in the atmosphere this property cannot 
be directly productive of motion or force, or even 


the modification of motiou or force, because the 
air being only confined by the superincumbent air 
is always at perfect freedom to assume the density 
and elastic force due to the pressure of that air. 
Elasticity is, as it were; always self-adjusting, and 
never called into play, so that free air will resemble 
in its motions a very rare liquid, and any part of 
the atmosphere will be subject, I feel confident, to 
the same hydrodynamical laws as the interior of a 
body of liquid. 

3. But it is quite another thing to show whence 
the forces which modify the fonns of clouds are 
derived. In our miniature experiments such con¬ 
ditions are known beforehand, because we have 
prepared our liquids of different specific gravities, 
by dissolving various weighed quantities of some 
heavy soluble substance in water, and we can pro-" 
jeet the solutions thus prepared into each other, 
with any desirable velocity or direction, by the aid 
of a simple apparatus, to he presently described* 
But to explain, according to the known but com¬ 
plex properties of the atmosphere, the origin of 
those differences of specific gravity, and of those 
motions which we have established to exist in the 
formation of a cloud, is a distinct and more diffi¬ 
cult part of the subject. 

i. In the atmosphere we deal with what we may 
term the three Meteorological Elements, (the term 
element, of course, not being used in its restricted 
or chemical sense) viz.— 

1. Air. 2. "Water. 3. Heat. 

Every complicated change which heat, itself only 
a mode or disguised form of force, may occasion in 
air or water, and every disturbing effect which air 
and water, the latter in no less than three distinct 
forms, the solid, liquid, and gaseous, may mutually 
have upon each other, will have to he taken into 
consideration before wo can lay down the vera 
causa of an atmospheric cloud, as completely as ive 
can announce the conditions of our miniature, one. 

I will, first of all, describe the construction of 
my apparatus, and the mode in which the liquid 
experiments are conducted ; after which we must, 

I am afraid, go over the principal properties of air 
and water in relation to heat. AV’e shall then be lu • 
a position to discuss in particular several of the 
more distinct forms of clouds, attaining finally to 
that sublime phenomenon, a thundercloud. 

The Section-Glass. 

5. The instrument which I employ may he con¬ 
veniently termed a Section-glass, because it contains 
a thin section of liquid, which is supposed to repre¬ 
sent a section of the atmosphere. It consists of 
two sheets of plate-glass (about IS inches by 11), 
which, being let into two plain wooden frames, can 
ha so screwed together, face to face, as to form a 
water-tight vessel, containing an internal space of 
the uniform width of about § inch. This being 
tilled with water, we have a thin layer or section of 
liquid, of which the minutest motions or changes 
can be conveniently detected and observed, either 
by means of the small particles of sediment floating 
in it, or by the production of a precipitate of chlo¬ 
ride of silver, of which the component parts, silver 
and chlorine, are contained in distinct portions of 
the liquid. In the latter case, a pure white film, 
or streak of cloud, will appear wherever .the two 
solutions undergo mixture, or merely come into 
contact; and the almost infinite variety of grace¬ 
fully curved lines, and of curious and complicated 
forms thus produced, give, I think, a lively interest 
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to these experiments, while leading us, as I hope 
to’show, to the understanding of analogous move¬ 
ments on a much grander and more important 
scale. 

6. One or more glass tubes may he introduced 
in any desirable positions into the section-glass, 
through grooves cut in the opposite faces ot the 
wooden frame; and numerous currents oi liquid, 
varying as required iu velocity, volume, or quantity, 
direction, temperature, density, &c., may thus he 
introduced, so that their complex motions and re¬ 
actions may he observed in the most convenient 
manner. It is found very easy to render the whole 
watertight, if a thin continued hand of common 
glaziers putty he laid round between the level sur¬ 
faces of the wooden frames before they are screwed 
together—the tubes required for the experiment in 
preparation being likewise embedded in the same. 
One of the glass plates has been engraved by 
means of hydroiluoric acid, with two series of rect¬ 
angular lines at the uniform distance of one inch; 
these afford in every part a fixed line of reference 
to detect the slightest motions of the enclosed 
liquid, as well as to measure the rate or extent of 
that motion, if required. 

The accessory apparatus, such as tubes, funnels, 
stop-cocks, &e.", will be at once understood from 
Fig. I., in which the instrument is arranged as it 
is chiefly employed. 

7. The liquids used consist of the following 
dilute solutions, viz.:— 

1st. Water containing one part in 5000 of 
common salt or chloride of sodium (Na. C 2). 

2nd. Water containing one part in 5000 of 
crystallized nitrate of silver (Ag. O. No. 5). 

3rd. An aqueous solution, containing one- 
tenth of its weight of ordinary white sugar. 

The first two are of about the same specific gra¬ 
vity, hut produce, when they mix, a white precipi¬ 
tate of chloride of silver (chemical symbol Ag C 1), 
which, though perfectly distinct, is so thin and im¬ 
palpable as to remain a long time suspended in the 
water, the motions of which its weight does not 
perceptibly influence. Known quantities of the 
third solution are, however, added to either of the 
two former, with the object of producing such dif¬ 
ferences of specific gravity as form the required 
conditions of the experiment. 

8. A little reflection will shew that the whole 
variety of phenomena which may be produced by 
the experimental arrangements described above, 
result from only two essential variable conditions. 

1st. Originally Impressed momentum or ve¬ 
locity. 

2nd. Gravity, which is called into play when¬ 
ever we use two liquids differing, however 
slightly, in specific gravity, but which does not 
in the least affect the internal motions of a per¬ 
fectly homogeneous fluid. 

It is true we employ certain chemical salts, and 
we shall also work with liquids of different temper¬ 
atures ; but it must be borne in mind throughout 
that these are mere devices for rendering the motions 
of the liquids visible, or the latter for altering their 
specific gravities temporarily. What I wish to im¬ 
press is, that all experiments which I shall describe 
demonstrate the result of the simplest dynamical 
causes alone. With this object, the action of all 
other chemical or physical forces is, as far as pos¬ 
sible, excluded, and it is necessary that they should 
not draw off or confuse the attention. 


Properties op the Atmosphere. 

9. Having now described the apparatus, by the 
use of which we may discover what conditions of 
force and motion produce a given appearance in a 
liquid, a second step still remains to be considered 
with respect to the clouds, namely, how to translate 
these conditions, so to speak, into the language of 
the atmosphere. In other words, we must seek 
data for the minor premise of every syllogism, by 
which we would prove the real nature of a cloud. 
Given motions will produce a given form of cloud. 
What are the meteorological conditions of the at. 
mosphere which will occasion such motion, and, 
therefore, lead to the appearance of such a cloud! 

The data upon which we must do this can only 
be those for the most part long established and 
widely known, but so complex are the causes and 
effects which operate in the atmosphere, that even 
if all members of the society were acquainted with, 
the subject, it would still be an advantage to go 
over the chief points succinctly before entering 
upon a discussion in which they are involved. 

10. It is by the reactions of the three meteoro¬ 
logical elements, Air. Water, and Heat, that not 
only all the phenomena of clouds, hut also the 
whole body of facts of which the science of Meteo¬ 
rology is composed, are occasioned. We may con¬ 
sider them as follows:— 

1st. The action of heat upon Air. 

2nd. The action of heat upon Water. 

3rd. The mutual interferences of Air and 
Water. 

11. The chief property of air, a permanent gas, 
is its elasticity, by virtue of which it continually 
tends to spread itself out in every direction. The 
measure of this elasticity, or the elastic force, is di¬ 
rectly pyoportionalto the degreein which the tendency 
is restricted, or to the smallness of the space within 
which the air is confined, or, as it may' also be ex¬ 
pressed, the elastic force is proportional to the 
specific gravity or density, because the weight of a 
given portion of air always remains the same, what¬ 
ever space it may occupy. 

Thus in a vast body of air, like the atmosphere, 
the weight of the upper parts compresses the lower 
parts, and increases their clastic force and density. 
In ascending into the atmosphere, therefore, the air 
will always he found to become less and less dense, 
and the barometer, which measures the elastic force, 
will fall at some regular rate. The simple rule is, 
that at each point the elastic force is proportional 
to the weight of that part of the atmosphere which 

( lies above the point, and it would, therefore, be 
very easy to calculate the exact density and elastic 
force of the atmosphere at every elevation, but for 
the complex interference of the element heat, 
which we must now consider. 

12. The only action of heat upon air, is to cause 
it to expand in a well-ascertained ratio; 491 cubic 
inches of air, at 32 degrees, become 492 inches at 
33 degrees, 493 at 34 degrees, and so on ; that is to 
say, air, as well as all other gaseous bodies, expand 
for each degree of Fahrenheit’s thermometer 
1 -491st part of the volume they would have at the 
freezing point. But this expansion only takes 
place, of course, if they are allowed additional 
space to expand into, so that their elastic force 
shall remain the same. Supposing one cubic foot 
of air to be enclosed in an air-tight vessel, and to 
be heated ; as the weight of the air, and the size of 
the space remain unchanged, the density of the air 
within cannot vary, but in tending to expand fur- 
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ther than before the elastic force with which it 
presses against the sides of the vessel increases. If 
now an opening be made in the vessel, air will rush 
out until its elastic force has been reduced to its 
former natural amount; but it is plain that the 
specific gravity of the air has diminished, since, 
while the total space remains the same, the weight 
of air within it has been decreased by the quantity 
which has rushed out. Such are the simple, but 
often perplexing, relations of volume or space, 
elastic force or pressure, and specific gravity or 
density, as affected by gravity and by heat. 

13. But we must consider not only the nature of 
the effects of heat, but also the degree, quantita¬ 
tively, in which any given amount of caloric or 
heat will produce these effects. Each substance 
has a particular capacity, or so to speak, an appe¬ 
tite for heat, called, in scientific language, its 
specific heat. These capacities for heat express the 
relative quantities of caloric or heating power, 
which are required to produce equal apparent effects 
in different substances, as measured by the ther¬ 
mometer. 

Now, the specific heat of air is not always the 
same, it depends entirely upon the rarity or den¬ 
sity of the air, and increases in some ratio as the 
density decreases. If we take two equal weights of 
air, and enclosing the one in a vessel of one cubic 
foot of space, allow the other to expand into a ves¬ 
sel of, say, twice the size, and if we then apply a 
uniform source of heat to both, it would be found, 
supposing a sufficient delicacy attainable in so 
rough an refinement, that the vessel in which the 
air was most expanded (viz., the two cubic-foot 
vessel) would take a longer time than the other, to 
rise through 10 degrees of Fahrenheit's scale for 
instance. Dense air has less appetite for, or ab¬ 
sorbs less heat than rarefied air, but the ratio in 
which the specific heat thus increases with the 
rarety is so difficult to determine experimentally, 
that I believe it has never yet been satisfactorily 
accomplished, or perhaps scarcely attempted. 

14. But what will be the effect, now, of this vari¬ 
ation of the specific heat, if, instead of applying 
heat or cold, we merely vary the density of a body 
of air, by applying or withdrawing pressure. When 
the air is compressed, its capacity for heat is dimin¬ 
ished; it can no longer contain as much as before, 
and a portion of heat may be actually said to be 
squeezed out. What was before latent heat, becomes 
sensible heat, and causes a rise of temperature, or 
intensity of heat, as measured by the thermometer. 
Air, in fact, closely resembles a moist sponge, 
which may look as if almost dry, until, on being 
pressed, water appears at every part, and perhaps 
runs off it. The moisture which was latent, or 
hidden in the sponge, becomes sensible, when the 
absorptiveness is decreased. 

But what, on the other hand, will he the effect 
upon air if we withdraw pressure, and allow it to 
expand from its own elastic force ? Obviously the 
reverse. Its capacity for heat will increase, and 
the same apparent temperature cannot be main¬ 
tained, because it would, therefore, indicate an in¬ 
creased total amount of caloric, a supply of which 
is not forthcoming. The sensible temperature 
must, therefore, fall, and heat will appear to be ab¬ 
sorbed, or rendered latent, just as moisture is again 
absorbed when pressure is withdrawn from the 
sponge. The one becoming apparently dry, is ana¬ 
logous to the other becoming apparently cold. 

15. We can now understand the interference 


which the variation of specific heat occasions in 
the atmosphere, which, as I have said, uniformly 
diminishes in density the higher we ascend into it. 

A cubic foot of air, if gradually raised from the 
surface, would as gradually tend to increase in vo¬ 
lume, from the diminution of pressure, until on 
arriving at the upper limit of the atmosphere, it 
would expand into an almost indefinite space. Its 
specific heat would, consequently, rise in a very 
great ratio, heat would he absorbed in large quan¬ 
tities, and the sensible temperature fall gradually, 
but to an almost indefinite extent. It is commonly 
said, that the temperature decreases in the atmos¬ 
phere at the rate of one degree Fahrenheit for every 
100 yards of ascent; but this rule probably does 
not hold true to any great height. As it is clear, 
that the variation of temperature must affect the 
otherwise simple relation of specific gravity to elas¬ 
tic force, it will be seen that the gradation of all 
the properties of the atmosphere are mutually de¬ 
pendent in so complicated a manner, as almost to 
defy the solution of the problem. Philosophers 
are even now divided, like two parties of politi¬ 
cians, upon the rather fundamental point, whether 
the atmosphere is definitely terminated above, or 
indefinitely extended. 

16. The similitude of a moist sponge may be, 
with advantage, further dwelt upon. It is usual to 
liken the atmosphere to a huge pile of cotton-wool, 
of which the higher portions, though light and 
flocky, compress the lower parts, by their accumu¬ 
lated weight, into dense layers. If we can imagine 
a vast heap of moist sponges, we shall have a rough 
analogy, not only to the gradation of pressure, but 
also to the gradation of temperature, for the lower 
layers of sponge, strongly compressed by the super¬ 
incumbent weight, will exhibit much apparent 
moistness, just as the lower parts of the atmosphere 
exhibit a greater apparent temperature. The in¬ 
compressible nature of water would retard the com¬ 
pression in the lower layers of sponge, just as the 
increased sensible temperature must tend to do in 
the air. 

17. Having now explained the relation of heat 
to air, we must consider the even more complex 
effects which heat produces in the condition of 
water. 

Whatever the temperature of water, or of ice, it 
always exhibits a tendency to expand into the 
gaseous form, or to give off aqueous vapour. This 
expansive tendency, or elastic force, is, however, of 
an exactly limited amount; at the freezing point it 
is just equal to two-tenths of an inch depth of mer¬ 
cury,-or to the l-150th part of the average pressure 
of tho atmosphere at the surface of the earth. It 
increases, however, very rapidly with the tempera¬ 
ture, in fact, at a very much quicker ratio than the 
latter, so that 212 degrees, the elastic force of 
vapour, is equal to 30 inches of mercury, or to the 
whole pressure of the atmosphere, and the water is 
on the point of boiling. 

18. There is a point of the subject here which it 
is of the utmost importance to understand com¬ 
pletely, although it is by no means easy to explain 
it clearly, namely, that (he elastic force with which 
the surface of liqnid or solid water tends to throw 
off vapour,, is quite distinct from the clastic force 
which that vapour, after once attaining the gaseous 
condition, and becoming removed from the contact 
of water, may exert at various temperatures. If we 
take a cubic foot of pure aqueous vapour, and en¬ 
closing it in a dry vessel of that capacity, apply 
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heat, it will tend to expand with the rise of tern 
perature at exactly the same rate that air would ex¬ 
pand, or, as it is confined, will exert an elastic 
force, increased at the same constant ratio as hap¬ 
pens with air, or any othor permanent gas. This 
is, however, a very different thing from the rapid 
rate at which the force rises when additional 
water is present, because in this case a much 
larger quantity of water is really converted into 
vapour, instead of tho first taken portion of va¬ 
pour exerting its own increased expansive force 
alone. By the elastic force of vapour at suoh-and- 
sueh a temperature, is, therefore, always meant., 
the force with which it is thrown off from the 
surface of water at that temperature, which, is 
the same, of course, as tho maximum force which 
it will ultimately exert against the sides of any 
confining vessel. 

It may be well to distinguish the two senses of 
elastic force * as the actual elastic force, and the 
possible elastic force , the latter being, of course, 
the maximum force, due to a giveu temperature. 

19. But what if we take .a quantity of gaseous 
vapour, and cool it 1 If its elastic force were 
originally 1<;S3 than the maximum, which it might 
and would be, were water present, it may for 
some time remain in the gaseous state. B at as 
the temperature falls, the maximum force due to 
such temperature also fallB very rapidly, while 
the actual elastic force of any given quantity of 
vapour only diminishes, at the slow and oonstant 
rate of a permanent gas. It is, therefore, evi- 
evident, that at eomo determinate temperature, 
the actual force will equal, and afterwards begin 
to exceed the maximum possible force. The result 
which inevitably follows is, that a determinate 
portion of the aqueous vapour is condensed into 
the liquid form, and the elastic pressure of the 
remainder being, as it were, thereby relieved, this 
remainder may continue gaseous, exerting of 
course the maximum pressure duo to the tempera¬ 
ture, uutil a further reduction of the latter neces¬ 
sitates a further condensation. 

20. All these effects are produced solely by 
heat ; but we must also notice how much heat is 
required to produce them. When water is con¬ 
verted into aqueous vapour, a large quantity of 
heat is absorbed and reduced to a latent or imper¬ 
ceptible condition. The exact amount of this 
latent heat varies somewhat according to the tem¬ 
perature at which the conversion takes place, but 
it is sufficient for ns to remember that it is a very 
large amount, and that, in fact, as .much heat 
would be required to convert a cubic inch of wa¬ 
ter into vapour as would raise it, if it could be 
retained in the liquid form, by 1000 degrees of 
Fahrenheit’s scale. 

When a body of water throws off aqueous va¬ 
pour, it must supply this latent heat by the 
reduction of its own sensible temperature. And 
in order that vapour may again be condensed, it 
is necessary that there should be some cold body 
present to withdraw this heat. To show the im¬ 
portant bearing of this point, I will just remark 
that, when a given quantity of rain water falls to 
the surface of the earth, it must have left behind 
it in the air, a very large but determinate quan¬ 
tity of heat, the effects of which aro interesting 
and important to the subject. 

So long as vapour retains its gateous form, the 
quantities of heat required to raise its tempera¬ 
ture are expressed, relatively to other gases, by 


its specific heht, or capacity for heat; hut we ntci 
only remember, that when aqueous vapour is ex¬ 
panded or compressscd, the specific heat does not 
alter so much as with air, which likewise causes 
the sensible temperature not to fail or rise so 
rapidly. For instance, if the whole utmosphere 
were eompoaed of aqueous vapours, it is Mid its 
temperature would not fall more than 3 degrees 
for every 5000 feet of ascent, instead of 1 degree 
for every 300 feet, as is the caso with air. (Daniell.) 

21. Having now a sufficient comprehension of 
the changes which air aud water undergo by the 
influence of heat, we have only to consider their 
mutual relation. 

Of course, when water is either in the liquid 
or the solid state, it is of so much higher a speei- 
tic gravity than air, that it will always tend to 
sink rapidly through the latter. If the liquid 
water be divided, however, into very minute par¬ 
ticles, these will subside so slowly, as to appear 
suspended, and almost stationery in the air. This 
is, I think, the whole mystery of the suspension 
of clouds in tho air, though some eminent persons 
havo thought it necessary to propound various 
peculiar theories on the subject. Indeed, any 
slight difficulty of conception whioh may be felt 
is completely got over, if a diligent examination 
of the clouds discloses, as, I think, many appear¬ 
ances which prove that cloud-particles do subside 
wherever there are no counteracting forces. 

22. It is again not an easy task to make dear 
the relation of gaseous air to gaseous vapour. It 
is generally said that they are independent of each 
other, and that the one does not fill the room of 
the other. This is no doubt true, ultimately. Thus 
almost the same quantity of vapour will rise into 
a cubic foot of space, whether that spjee be pre¬ 
viously vacuous or filled with air of auy density; 
in both cases the vapour will ultimately press 
against the sides of the contailung vessel, with its 
own maximum force appropriate to the temperature. 
In one case this elastic force will constitute the 
whole pressure within the vessel; in the other case 
it will be added to the original clastic force of the 
air, however great that may be. 

But though it would thus appear that air and 
vapour do not in the least intercommunicate their 
pressures, they have the power of impeding each 
other’s motions to an indefinite extent. If water 
he placed in a vacuum, vapour will rise from it, 
and instantaneously fill the whole space; and 
although nearly the same quantity of vapour would 
undoubtedly Tise were air > present, the evaporation 
would, in this case, go on comparatively slowly, 
and the more slowly, the greater the density of the 
air. Particles of air, we may suppose, impede the 
moving particles of vapour, much like particles of 
sand in a filter impede but do not actually restrain 
the water flowing between them. 

23. The relation of air and vapour in the 
atmosphere is best expressed, I think, by saying 
that they are entangled together j and that, though 
quite independent so far as ultimate uniform 
diffusion and equilibrium are concerned, they, 
impede each other in arriving at this condition of 
equilibrium. 

The general effect of this in the.atmosphere is, 
that whatever change befalls a portion of air, tile 
same change must likewise affect the vapour it 
contains, because the latter cannot escape Irom its 

entanglement. 
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Stratose Cloud. 

21. Having now concluded a statement of those 
properties of the atmosphere which form the fun¬ 
damental data of Meteorology, I might attempt to 
explain in a systematic and d priori manner the 
scries of phenomena which must ensue. To draw 
out, in fact, a sort of history of the movement and 
changes which a particle of water usually under¬ 
goes, or might undergo, from its iirst evaporation 
at the surface of the earth or sea, to its final pre¬ 
cipitation as rain or dew, in a high or low region 
of the air, a higher or lower latitude of the earth’s 
surface, or in a multitude of varying circumstances. 
But, for obvious reasons, I must content myself, 
to-night, with describing a few phases of this 
physical history, with regard to which I have some 
suggestions, derived from experiments with the 
section glass to offer. 

25. Of the immediate causes of the precipitation 
of aqueous vapour into watery particles or cloud 
(for the sake of that great desideratum in a com¬ 
plicated subject like the present, namely, distinctness 
of [expression, I shall always use the adjective, 
aqueous, when speaking of water in the gaseous, 
and watery, when in the liquid state) one of lire 
most important is that first explained long since by 
Dr. Hutton, namely, that when two portions of 
air, saturated or nearly saturated with vapour, hut 
of different temperatures, are mixed together, the 
whole of the vapour can no longer be maintained 
in the gaseous state. 

26. It has been stated' (17) that the possible 
elastic force of aqueous vapour increases with the 
temperature, but at a much, more rapid pace than 
the latter. If, then, a cubic foot of aqueous 
vapour at 60 degrees he mixed with a cubic foot of 
vapour at 40 degrees, the mixed vapour will, we 
should suppose, possess the elastic force which is 
the mean of the separate elasticities, hut as the 
force at the highest temperature is disproportionately 
great, the mean elastic force cannot correspond to 
the mean temperature (50), hut to a temperature 
nearly two degrees higher: thus— 

Elastic force at.60 deg. '51S In. Mer. 

„ .40 „ ’247 „ 

Mean elastic force (51'6) „ '3S3 „ 

Elas. force atm. temp. (50) „ "361 ,, 

Difference (vapour con.) '022 „ 

If the vapour were to remain entirely uncon¬ 
densed, it would behave with regard to temperaturo 
like any other gas. The mixed gas would assume 
the mean temperature (50 deg.) of the two equal 
component portions. We have here, then, this 
incompatibility, that the elastic force of the mixed 
vapour corresponds to the full elastic force of the 
temperature of 51'6 degrees, while the actual 
temperature of the mixture is only 50'0 degrees. 
Under these circumstances, a certain proportion of 
the vapour must necessarily be condensed into 
watery particles. The elastic force of the remaining 
vapour is thus relieved, and its sensible tempera¬ 
ture is at the same time raised by the latent heat 
given out in condensation, and the two discordant 
amounts, meeting each other half-way, so to speak, 
soon come to agreement. 

27. But tliis is not exactly the case, if the two 
cubic feet of vapour be mixed or entangled, as I 
have said, (28) with two cubic feet of air, at the 
temperatures of 60 and 40 degrees. The mixed 
air, of course, assumes the mean temperature of 
50 degrees, and the vapour in contact with it must 
have the same temperature. In this ease the con¬ 


densation of a part will have much less effect in 
warming the whole mixture of air and vapour than 
it had before in warming the vapour alone, or w c 
may say, with very little error, that the elastic 
force of the vapour in the mixed air must be 
reduced till it equals that due to the mean tem¬ 
perature, which the air alone would naturally 
assume. Tliis reduction will be seen above to 
equal '022-inch of Mercurial pressure (about l-200th 
part of the whole) which represents the qurutity of 
vapour condensed into cloudy matter. 

28. Having now a distinct physical cause for 
the production of cloud, it remains for experiments 
with the section-glass to show what form or forms 
such cloud may assume. Mixture cannot go on 
without motion, and every form thus depending 
upon dynamical considerations alone may un¬ 
doubtedly he initiated with liquids. 

Now the only two distinct cases of mixture are 
as follows :—• 

1st. A light stratum of fluid moving over a 
dense one. 

2nd. A dense stratum placed above a lower 
one of less specific gravity. 

29. The first case is represented in fig. II. A 
circular glass vessel (employed merely instead of 
the section-glass) contains two strata of water, of 
which the upper one, containing only a trace of 
common salt in solution, waa first poured in; the 
second stratum, which contains about 2 parts in 
10,000 of sugar, in addition to a trace of nitrate 
of silver, being then carefully introduced beneath 
it, by means of a tube fuunel properly adjusted. 

30. The quantity of sugar, though minute, was 
sufficient to produce a difference of specific 
gravity in favour of the stratum _ last added, 
which, therefore, lies in a tranquil horizontal 
layer at the bottom of the glass. But it is im¬ 
possible that the two strata should not become 
more or less mechanically mixed, in the opera¬ 
tion of pouring in; and the mixed liquid, 
possessing, of course, intermediate composition 
and intermediate specific gravity, will settle 
itself into a horizontal intermediate stratum. 
The white precipitate of chloride of silver, which 
is necessarily extended through it, form a hori¬ 
zontal stratose or slieet-like cloud. The dynamic il 
conditions of this form of cloud, we may therefore 
announce to be two strata, such as will cause 
cloud by their intermixture, arranged in statile 
equilibrium, but caused to pine at their hori¬ 
zontal dividing surface by friction or other me¬ 
chanical means. 

31. This miniature cloud represents what 
meteorologists call by Howard’s oxprossive name 
of stratus. Mists, which lie in their horizontal 
sheets above the ground at night are all that 
are usually comprehended under the term, as 
far as I can understand, and these are produced 
by air, after being cooled by powerful terrestrial 
radiation from tho tops of the hills, flowing 
down into tho vallie3 by virtue of its increased 
specific gravity, and there mixing with other 
moist but less cooled portions of air. But as 
clouds very frequently appear at great elevations 
in the atmosphere, possessing the same sheet¬ 
like form, and invariably horizontal position, I 
do not hesitate to ascribo them to the same 
producing cause, viz., the frictional mixture of 
currents, and to include them under the term 
stratus. 

it will be understood that there is nothing 
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essentially new in what X have said about the 
stratus. The explanation of this cloud has long 
been given, and it is only introduced here for 
the sake ot showing that the section-glass can 
illustrate a known fact, beinre trusting to its 
guidance in unexplored parts of the subject. I 
now proceed to a cloud of greater beauty and in¬ 
terest, namely, the Cirrus. 

Cirrosb Cloud. 

32. The serond case in which Dr. Hutton’s theory of 
precipitation Uv mixture comes into play is when’the 
upper of two strata happens to have the greater specific 
gravity. It is here evident that equilibrium cannot 
continue for any length of time t the upper stratum 
must, from the effect of mere gravity, descend through 
and displace the lower one, causing at least partial 
mixture of the two. The appearances which will result 
are conclusively ascertained from the following experi¬ 
ment, (See fig. iii.) 

33. A liquid is prepared consisting of pure water 
with a trace of commonsalt, and 1 part in 1000 of su"ar 
dissolved in it. After this has been heated to the tem¬ 
perature of about 100 deg. Fahrenheit, it is placed in a 
chemical beaker (or the section-glass), and by means 
of a tube funnel, a second portion of liquid is carefully 
introduced at the bottom ot the glass, being pure water, 
at the ordinary temperature and containing only a trace 
of nitrate of silver in solution. 

31. A white precipitate of chloride of silver, of pe¬ 
culiar appearance, will at once begin to form. Small 
streams in tile shape of threads or curious hands will 
be seen passing from one stratum into the other, and 
often curving about in the most complicated and beauti¬ 
ful manner. After a time the middle of the glass will 
be filled by a dense and confused, but still fibrous. ma«s 
of cloud, which will probably soon extend itself to the 
bottom ; but there will now also be seen with the creat¬ 
es 4 distinctness numbers of these small parallel threads 
ascending and reaching; nearly to the surface of the 
upper stratum, of considerable length, and ending in 
evanescent points. The slightest circular motion or 
disturbance communicated to the strata will cause these 
fibres to assume all sorts of curved and flexuous forms 
winch, however, in general still maintain their parallel¬ 
ism. Any poison whs has remarked the common ap¬ 
pearance of tho Cirrus in the atmosphere cannot help 
recognising^ I should think, a striking resemblance to it 
in this miniature cloud, upon which resemblance the 
truth of the theory which I am explaining must ho al¬ 
lowed almost entirely to rest. 

35. If we compare this miniature cirrus with the 
miniature strains (fig. ii. 29) before explained, tho 
contrast is most striking -, yet, as the only difference of 
conditions consists in the inversion of the light and 
dense strata, we are at once led to the conclusion that 
different portions of liquids may from the effects of very 
slight differences of specific gravity alone he caused to 
mix and pass into each other in the form of minute 
cirroso streamlets. In the experiment this happens in 
the following manner The density of the fust added 
liquid is not so much increased by the addition of sugar 
as it is diminished by being warmed to 100 dee "of 
temperature, and it therefore lies at first in a tranquil 
horizontal stratum above the cold liquid. Bat it can¬ 
not long remain so, for wherever the two strata are in 
■contact they must communicate their heat and tend to 
•assume a mean temperature; and it is evident that 
whenever this is the case, the portions of liquid con¬ 
taining sugar must always be slightly denser than those 
which are tree from it, and must consequently sink 
below and displace the latter. We shall thus have 
parts of the upper stratum continually sinking into the 
lower, and corresponding portions of the lower rising 
through the upper. Thus are produced peculiar small 
liquid threads or streamlets, which represent, I believe, 
the distinct fibres of cirrose cloud. The action may- 
best be described as the inter-filtration of strata. 

36. It should be clearly understood that the differ¬ 


ence of temperature of the strata in this experiment is 
not a material point, being simply a means or device 
employed to enable us to lay one’stratum temporarily 
upon another of a slightly greater density, so that wo 
may afterwards observe the mixing process and change 
of position in the most gradual manner possible. Caro 
must be taken not to follow out the analogy between 
tho atmospheric cirrus and its experimental imitation 
beyond its narrow and legitimate limits. The motions 
and the forces producing those motions must be the 
same in both, hut thore is not, except by chance, the 
least analogy between the origin of tho forces in either 
case. 

37. To translate, indeed, the conditions of tho experi¬ 
ment into their corresponding atmospheric terms, we 
aro driven to the single supposition of two moist strata 
of air, of which the higher is slightly the colder. Inter¬ 
filtration of the two will then undoubtedly ensue, and 
will produce cirrose fibres of cloud according to the 
principle of precipitation by mixture , discovered bv Dr 
Hutton. It might be thought that this theory of the" 
cirrus should also include the cause or variety of causes 
which may dispose a body of air with the colder and 
denser part upmost, a condition of things which it is, I 
acknowledge, no easy thing to comprehend or explain. 

I am at a loss to.offer bvcu a conjecture as to such ulti¬ 
mate cause in the case of the pure and isolated cirri 
which often appear in very elevated [arts of the at¬ 
mosphere in the infinitoly varied forms of fibrous tufts, 
whitpij branches, scrolls, &c. But when the cirrus 
appears in connection with other clouds, and forms only 
a part of a general organization, such os is seen in a 
thundercloud, I hope to offer some reasonable sugges¬ 
tions as to the actual conditions of its production. 

I ought to notice that 1 published this theory, in the 
first place, in the “ Philosophical Magazine," of London, 
for July 1357, where it is supported by arguments much 
the same as those given above. I have unfortunately 
had no opportunity of learning what opinion, if anv, 
has been expressed upon it in the scientific circles of 
England but from the simple and natural principles 
on which it is founded, I feet so much confidence in its 
substantial truth, as not only to bring it forward again, 
but to follow out the same lino of argument into more 
extensive and difficult cases. 

Cumulus, 

38. We now come to the form of cloud named Cumu¬ 
lus, or “heap-cloud,” which occurs in the sky more 
frequently than any other kind, and, from its dense 
structure and usually largo volume, composes a veri- 
large proportion of the total mass of clouds. Its general 
nature and causes have been understood for some times 
but as tho explanations of it- which aro given ia 
meteorological words are, 1 believe, more or less er¬ 
roneous, and always incomplete, I think it worth while, 
on the present occasion, to enter fully into the subject,’ 
especially as, without a full acquaintance with ‘ the 
cumulus, we cannot possibly undeniaad the cumulo- 
stiatus or tho thundercloud. 

39. Tho pure cumulus is a simple roundish or hemis¬ 
pherical heap of clond-matter extending itself upwards 
from a horizontal base, and appearing mysteriously 
suspended quite apart from all other clouds at a mode¬ 
rate distance from the surface of the earth. In this 
pure form it occurs only during the day, and this fact 
leads to the supposition, well supported by the observa¬ 
tion of its usual form, and the curious internal motions 
which it often exhibits, that it is occasioned by upward 
currents of air originating at the surface of tin, earth. 
Tile air receives from the surface with which it is in 
contact heat and moisture, vhich hare both the effect of 
reducing its density ; the first, of course, by expansion, 
the second by reason of the low specific gravity of 
aqueous vapour. This warm air at tho surface will, 
therefore, tend to rise upwards through the cold and 
denser stratum immediately above it, and cold air from 
aloft must simultaneously sink downwards towards the 
surface to supply the place of the warm air just re¬ 
moved. 
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40. But this double motion cannot take place uni¬ 
formly over the whole area, because two bodies of air 
cannot pass directly through each other. As must al¬ 
most certainly happen, some little circumstance will 
cause the warm and light air to accumulate at some 
particular spot more than over the surrounding surface. 
At that spot its buoyant tendency will be so far in¬ 
creased as to enable it to force its way upwards through 
the superincumbent stratum of cold air, and through 
this passage, once formed, other neighbouring portions 
of warm air, collecting themselves together by a lateral 
motion, will flow in a continuous ascending stream. 
Adjoining cold and dense air wilL at the same time 
descend in contrary distinct currents to the surface, 
where it will fill the space vacated by the former por¬ 
tions of waim air, hut will become itself gradually 
warmed by contact with that surface. Now these 
motions once originated will continue with more regu¬ 
larity than might }>e supposed, as long as the surface of 
the earth communicates neat to the air above it, and 
furnishes sufficient supplies of warm and buoyant air to 
the ascending currents. Such currents may force their 
way upwards through the atmosphere to a very great 
height, flowing between walls, as it were, of cold and 
denser air almost as they might flow up the chimney of 
a house. Similar currents, I should observe, may* be 
produced in any body of liquid by applying heat to the 
lower part; and if wo insert a glass tube across the 
lower part of the section-glass and pass hot water 
through it, the motions of the liquid within the section- 
glass will present a tolerable representation of the cir¬ 
culating action which goes on in the lower parts of the 
atmosphere during the day, resulting, except during 
very dry weather, in the production of cumulus. 

41. Now what are the changes which the in¬ 
ternal condition of the air must undergo, in 
ascending ? As a body of air rises, the column of 
the atmosphere pressing upon it becomes less and 
less; and therefore presses with a rapidly dimin¬ 
ishing weight. The elastic force of the ascending 
air, of course, causes it to expand, and to diminish 
in density at about the same uniform rate which 
the density of the atmosphere exhibits in every 
other locality. Expansion, as has before been 
shewn, (14) occasions the absorption of heat, so 
that a volume of warm air rising upwards in the 
atmosphere must slowly sink in temperature as it 
swells in volume. The rate of this decrease of 
temperature has been rougly ascertained for a long 
time, and is said to be about one degree for every 
100 yards. But inasmuch as a corresponding 
expansion of volume and diminution of density 
takes place in every part of the atmosphere, a 
uniform corresponding fall of temperature must 
also be everywhere found. Thus the walls of air 
which surround the ascending column, and were 
cold with regard to it at the surface, must sutler, 
in every part of its course, an equal diminution of 
temperature, proportioned to the height at which 
we test it. In fact, however high the column of 
air ascerqi, it will fall continuously in temperature, 
but still remain warm with respect to the sur¬ 
rounding air on the same level. Its motion, sup¬ 
posing it not to become broken up and dispersed, 
might thus be perpetuated up to the limiting 
surface of the atmosphere, but for unforeseen 
causes, or for the necessary interference of the con¬ 
tained aqueous vapour, which we must now 
consider. 

42. It is evident that the aqueous vapour, which 
is always entangled in greater or less quantity with 
the air, must experience exactly corresponding 
changes of volume and density. When the air is 
expanded into twice its former volume, or reduced 
to half its former elastic force, the gaseous vapour, 


uniformly and inextricably (diffused through it, 
must also be spread through twice the space ; and, 
supposing the temperature to remain unchanged, 
its actual elastic force must be reduced to half its 
former amount. In the same proportion, therefore, 
that the air expands in rising, does the aqueous 
vapours it contains diminish in actual elastic force. 
But we have seen that the temperature of the air 
falls at the same time at the rate of one degree per 
100 yards ; and though it is very doubtful whether 
this rate is continued at any great elevation, we 
may at all events assume that the temperature falls 
in the same ratio as the volume of air expands. 
And we must remember, too, that the possible 
elastic force which is the greatest which vapour can 
support at any given temperature, decreases or 
increases in some ratio much more rapid than that 
of the simple arithmetical scries expressing the. 
degrees of temperature by the thermometer. 
Although, therefore, the actual elastic-force of the 
vapour does diminish, under all circumstances, 
when air rises in the atmosphere and expands, it 
does not diminish as rapidly as the regular fall of 
the temperature and the rapid decrease of the 
possible elastic force require. There mnst always 
arrive a moment at which the actual elastic force of 
the contained vapours is exactly equal to the 
greatest possible force which can be sustained at 
that temperature, and if the motion he continued 
ever so short a distance higher, the possible will 
overtake the actual force, and the whole of the 
vapour can no longer be maintained in the gaseous 
state. A small part will be condensed into watery 
particles: the remainder of the vapour thus 
relieved of the surplus pressure being enabled to 
retain its gaseous form. A further increase of 
elevation, however small, will, of course, necessitate 
a repetition of this action, and the condensation of 
a further portion of the contained vapour. 

43. Now what will he the form assumed by this 
condensed vapour ? If a column of uniform 
heated air ascend, the condensation ought to com¬ 
mence throughout its area at exactly the same 
elevation, or we should expect, a priori, that the 
base of the cloud would be horizontal, as it is 
always seen to be, more or less, in nature. The 
cumulus will also present the circular form in a 
horizontal section, and the columnar form, when 
viewed in elevation, will most probably represent 
the form of an ascending current in the atmosphere. 
But if it is asked to what height the cloud will 
extend, it is not easy to return an a priori 
answer. 

44. I have shewn (41) that disregarding the 
contained aqueous vapour, there is no apparent 
essential cause to prevent a column of warm air 
rising to the utmost limit of the atmosphere, sup¬ 
posing, of course, that it is not dissipated by 
gradual mixture with surrounding air. In spite of 
all regular changes of temperature and elastic 
force, it w r ill always maintain its superiority of 
temperature and its consequent buoyancy, just as 
in a body of liquid which does not possess the 
property of elasticity, any part which is warmer 
and of less specific gravity than the rest, must 
continue rising till it reaches the surface. 

Yet it is evident that the uprising column of air 
is actually terminated for the reason that the 
Cumulus, as continually occurring in the atmosphere, 
is always of a moderate elevation, and terminates 
in a sharply defined spherical or ma-meUoid head. 
To judge solely from the appearance of the cloud 







170 


MAGAZINE OF SCIENCE AND ART. 


itself, (see figure 4) we should at once say that just j 
above that level where condensation of' vapour 
commences, the rising column is suddenly checked, 
flows over in a fountain-like head, and then sinks 
on every side in downward currents beneath the 
level of precipitation. All changes take place, of 
course, in the opposite direction, when air is 
descending, instead of ascending. The sensible 
temperature rises, and though the actual elastic 
force of the aqueous vapour increases, the possible 
force increases still more quickly, so that the pre¬ 
cipitated watery particles begin to evaporate again, 
and when the air reaches the same level where 
precipitation began in the upward motion, all 
cloudiness disappears in the downward motion. 

45. The general form and the internal motions 
of the cumulus arc shewn in fig. 4, and may be 
illustrated with some approach to accuracy by a 
simple experiment in the section-glass, being, in 
fact, a fountain-like jet of liquid, of which the 
weight or gravity is reduced to an exceedingly 
small amount, relatively to the surrounding liquid. 
(See fig. 5.) 

Fill the section-glass with water containing only 
a trace of common salt, and then introduce from 
the centre of the lower side a slow vertical current 
of distilled water, of the same (ordinary) tem¬ 
perature, and containing a trace of nitrate of silver, 
and 1 part in 5000 of its weight of sugar in 
solution. The specific gravity of the latter liquid 
is very slightly greater than that of the first, 
owing to the minute quantity of sugar, but the 
original momentum of the jet causes it to ascend 
slowly, forcing its way upward in a peculiar 
fountain-like form. Now the action of gravity, 
however slight its- force, gradually retards its 
velocity, and at last checks its upward motion 
altogether, just as in the case of a stone thrown 
upwards into the air. The jet, then, after collecting 
in a somewhat globular head, commences descending 
either side in a regular and graceful fountain-like 
form, which is afterwards maintained, essentially 
unchanged. 

These motions, which, it. is evident, are the 
simple effects of gravity acting against momentum, 
are, 1 believe, more or less closely analogous to 
the internal motions of a pure cumulose cloud, 
although the latter are even more sluggish, but the 
analogy only holds above the vapour-plane at 
which the existence of watery cloud-particles 
begins, and ends in the atmospheric cloud. 

46. But we musl now take into account the 
reaction of tire aqueous vapours, or the changes of 
temperature and density which may be occasioned 
in the air by its changes of condition. 

The large amount of latent heat which aqueous 
vapour gives out when condensed into watery 
particles, must be communicated to the air. The 
precipitation of cloud particles will, therefore, tend 
to prevent the temperature of the air from sinking 
as rapidly as it would otherwise do; but as the 
column of air continues ascending through colder 
and colder layers of surrounding air, the effect of 
the vapour, as it becomes condensed, is actually to 
increase the relative warmth of the ascending air, 
and to increase consequently its buoyant force. 
Indeed, if this were its only effect, it is sufficiently 
evident that precipitation once commenced would 
increase and perpetuate the cause which occasioned 
it, viz., the ascensional motion. 

47. The explanation of the cumulus so far, 
contains little that was not understood before, but 


I now come to a point, a most simple and evident 
one, 1 should imagine, which nevertheless seems to 
have been overlooked by meteorologists, or, at all 
events, its direct effects neglected. 

It should not be forgotten that precipitation of 
watery particles, while it has the effect of warming 
the air, whether in the cumulus or in any other 
form of cloud, has also the contrary effect in 
another and more direct manner of increasing the 
density of the whole. A certain portion of gaseous 
vapour which possessed only six-tenths of the 
specific gravity of common air is reduced to liquid 
water, which is '815 times as dense as air. It is 
true that this water is in the form of minute sus¬ 
pended particles or vesicles which are not at rest, 
and must always tend to subside, but it does not 
follow- that their weight must not he added to the 
weight of the air to obtain the weight of the whole 
mass. Indeed, it is an almost self-evident me¬ 
chanical proposition that the weight of any given 
body will not be affected by any motions merely 
internal and relative. Thus it is plain that a given 
quantity of moist air will possess the same absolute 
weight, whether the moisture it contains be a gas 
or a liquid; but it is also plain that as vapour fills 
nearly 1000 times the space of the water from 
which it is derived, the total volume of the moist 
air will be greater—the pressure and temperature 
being supposed unchanged when the water is gaseous 
than when it is liquid. In short, the simple fact I refer 
to is, that a mixture of water and air must have a 
greater specific gravity than air alone. 

48. While, therefore, the beat given ont in the pre¬ 
cipitation of watery particles tends to expand the air, a 
counter-effect is also produced by tho diminished 
volume of the aqueous part. It is not possible to de¬ 
termine whether precipitation will really decrease or 
increase the density of tho air and accelerate or arrest 
the upward motion of tho cumulose current, except by 
exactly calculating out tho amounts of tho two opposite 
effects, and thus discovering in which way the resultant 
tends. The data upon which such a calculation must 
rest are very numerous and complex, and with regard 
especially to the specific heat of gases, are very uncer¬ 
tain, if at all obtainable. Some rough results which I 
have obtained tend to a conclusion quite the reverse of 
wliat this theory requires; thus I find that, with the 
temperature and dow point both at 00 deg., and tho 
barometer at .‘10-0 inches, if the whole vapour contained 
bo suddenlv condensed, the latent beat evolved will ex¬ 
pand tho air in the ratio of 1 to l'059- Tho obstruction 
of vapours will at the same time diminish tho volume 
(according to Glaisher's Hygrometrical Tables) in the 
ratio of 10173 to 1, or the air will actually be expanded 
in the ratio of 1 to 1-041: 

49. But tho point is not to bo decided in tills rough 
manner, and I give very little credit to this calculation. 
I have, indeed, failed to provo from the known and 
already explained properties of the atmosphere whether 
a cumulose ascending current will bo checked by the 
precipitation of vapours; but if we regard the cloud 
itself in tho sky, we can have no possible doubt that 
some cause must exist to chock it, for the simple reason 
that it is checked. The pure cumulus is usually of a 
very small vertical height, and is as definitely termi¬ 
nated above as the fountain-like bead seen in the sec¬ 
tion glass (fig* v.) It is indeed not altogether neces¬ 
sary to the theory to suppose that the precipitation of 
vapour actually increases the density of tho air, as it 
will bo shown at a later part of this paper (67-71) that 
it must increase tho density of the cumulose current 
relatively to surrounding air. 

50. The theory of the cumulus u hich I adopt is this-- 


* Since the above was written I have noticed a very 
remarkable confirmation of the opinion expressed. During 
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A body of air ascending in the atmosphere by virtue of 
its comparative warmth and buoyancy wi 11, if it force 
its way to a sufficient height, reach a plane above which 
it cannot pass without a part of the aqueous vapour it 
contains becoming condensed into cloud-particles. Some 
cause exists, simultaneously with the precipitation of 
the vapour, -by which the ctensitv of the rising air is 
sensibly increased in comparison with the surrounding 
air on tho same level; thus the ascending current is 
not only checked, but usually caused to re-descend 
below the plane at which precipitation commenced. 

Thus is prod need the regular detached pure cumulus, 
that roundish, well-defined, but ever changing cloud 
which usually dots the sky during the pleasantest days. 
Its pure and brilliant upper surface, reflecting tho. direct 
rays of the sun, is strongly contrasted with its dark 
base, and both with the clear blue of tho intervals of 
sky beyond, giving a cheerful yet lialf-shady aspect to 
the scene. But w e must pass on to consider how tho 
same action which in fine weather yields the simple 
cumulus may, if proceeding to an excessive extent, 
cover the sky by an unbroken and gloomy sheet of 
cloud, or when modified by other simple causes, produce 
all the phenomena of storm-clouds. 

Comolose Sheets op Cloud. 

51. Though meteorologists are somewhat acquainted 
with two or three of the more distinct and regular forms 
of cloud, it must he acknowledged they have scarcely 
ventured to approach tho subject of the enormous masses 
of confused cloud, which in reality yield us the greater 
part of our supply of rain. I allude at present to those 
gloomy unbroken coverings, of cloud which produce 
what we should term a rainy day. But following out 
the above discussion as to the changes which the specific 
gravity of a body of air may undergo during precipita¬ 
tion, &c., we mavj meet, 1 think, with some slight clue 
to the explanation even of such phenomena. 

For instance, supposing the above theory of the 
cumulus to be correct, cases may occur in which the 
warmth, moisture, and consequent buoyancy of the as¬ 
cending air are so great that the first precipitation of 
w atery particles does not increase its specific gravity 
above that of the surrounding air at the same level; its 
upward motion will therefore continue until further 
precipitation produces this effect, and the air overflows 
in a fountain-like head and descends. But it will not 
now descend below that plane at which precipitation 
commenced, but -will, on the cent may, be able to retain 
a part of its moisture in the form*of cloud-particles, 
and yet remain suspended stationarily at a determinate 
elevation in the atmosphere. The pure rounded cumu¬ 
lus will now appear surrounded by liattish projections, 
extending from its lower part and resting upon tho same 
horizontal base. 

52. If copious supplies of warm and moist air con¬ 
tinue to ascend from below, these flat cumuli will so 
increase in size as to join each other, and we shall have 
a continued cloudy stratum, terminated below by a 
rough dark horizontal surface, but presenting above 
many large rounded or mamolloid projections which 
prove the cumulose action to be still going on through¬ 
out the whole mass, though it be. not apparent from 
below. 

Thus M. Arago learned from some French officers 
engaged in surveying at great elevations in the Pyre¬ 
nees, that when a stratum of cloud appears perfectly 
smooth and uniform oil its under surface, its upper snr- 


the severe hot wind of December 24th, 1857, a large 
column of smoke ( probably from a bush fire) was seen 
rising into the atmosphere. After attaining a certain ele¬ 
vation this was sharply terminated by a nearly level plane 
beneath which the smoke seemed to spread out on all sides. 
But in several places small bodies of cumulose cloud pro¬ 
jected up above this plane so as to present almost as dis¬ 
tinct an illustration of the mode in which it was formed , 
as the imaginary drawing (fig, iv) could do. 


face consists wholly of high protuberances and deep 
cavities. (Essavpn Thunder and Lightning, page 8.) 

bo. Again, a widely extended stratum of loose cloud 
might be produced in another and a slightly different 
manner. W hen the air which has ascended and pro* 
duced a cumulus sinks again by reason of its increased 
density below the piano of precipitation the cloud par¬ 
ticles indeed evaporate, but tho air, though clear and 
transparent, retains the warmth and moisture which 
originally caused its ascent. It will, therefore, leave 
no tendency to descend lower, but will spread out and 
accumulate iu successive layers just beneath the plane 
of precipitation. \r'e may eouceive, in fact, that the 
part of the atmosphere between the surface of the'earth 
ami the plane of precipitation forms a distinct stratum, 
in which, as in any other stratum of gas or liquid, the 
warmest and lightest pails will occupy the highest 
position. Xow, if any general cause, such as a fall of 
the. barometer occasioned by changes in the loftier 
regions of the aticosphere, or an access of cold and dense 
air beneath, tends to raise this stratum, bodily, the 
higher layers w ill expand and sink in temperature An 
such a manner as to produce precipitation over their 
whole area at once, and a. thick uniform stratum of 
cloud will be the result. 

51. It is, indeed, general changes of the barometrical 
pressure occasioning the, ascent of largo masses of the 
atmosphere at once which must produce in general the 
extensive strata of cloud we are now considering. It is 
quite certain that such upward and downward move¬ 
ments must go on, since from them alone can originate 
those horizontal movements which we continually ex¬ 
perience as wind at the surfhee. Whenever there Is up¬ 
ward motion, there wo shall assuredly have, in general, 
the production of clouds, which must then cither termi¬ 
nate iu rain, or evaporate again by reason of a contrary 
downward motion. 

55. I would remark, that the cause of much bad success 
in such subjects as the present,Is, I think, the wrong idea 
which is generally entertained of the nature of a cloud. 
So long as the watery particles of which it is composed 
do not descend as rain, they are suspended in a very 
minute state nf division In the air, and are inseparable 
from it, except by the slow-process of subsidence. This 
is not In the least inconceivable or anomalous ; for in¬ 
stance, precipitated gold (specific gravity, 19‘5J is often 
in such a minute state of division, tliat it remains 
suspended in a glass of water for many days, merely 
communicating- to it a peculiar bluish* colour. The 
mechanical properties of such a fluid arc not in the 
least altered by the suspended solid, except tliat.its 
specific gravity, as a whole, is sllghriy increased. In 
the same manner, although the density of air in a cloud 
is undoubtedly increased by the weight of the watery 
particles included in it, it is to all intents and purposes 
a gas merely rendered opaque by an extraneous sub¬ 
stance. A stratum of cloud is mcrflly a stratum of air 
in a peculiar condition, and all difficulties as to the 
forms and suspensions of clouds arc resolved into prob¬ 
lem of arid motions depending on changes of'tempera-' 
turc, density, precipitation, evaporation, &c. 

Comulo-St hat us. 

55. \Vb have always hitherto considered the watery 
particles, of clouds as inextricably mingled with the air, 
so that a cloud merely resembled opaque air of a 
• lightly increased specific gravity. The supposition 
I that the cloud particles increase iu size, so as to subside 
* through the air, or eventually become amalgamated 
together into large drops of rain which then descend 
rapidly to the surface of tho earth, will now lead to 
many conclusions of interest. 

It is evident th&t the immediate effect will be to 
diminish specific gravity of the cloud as a whole, for 
the aerial part must become lighter and more buoyant 
when the heavy watery particles, which before weired 
it down, subside and .are separated off. It is scarcely 
possible that I am the first to notice that the fall of rain 
must relieve the atmosphere, or some particular portion 
of the atmosphere, of weight, and thus cause changes 
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of specific gravity and vertical motions; but the effect 
of such changes on the forms of clouds have certainly 
not been duly considered. 

57. It has been shewn how the precipitation of va¬ 

pour, in the internal ascending current ot the cumulus, 
causes the evolution of large quantities of lament heat, 
which increase the sensible temperature of the air, 
already warmer than the surrounding air of the same 
level. The upper motion would, therefore, be acce¬ 
lerated, or “ perpetuated," were it not that some coun¬ 
teracting cause (probably the weight of the watery 
particles) increases the specific gravity of the inass, and 
arrests its motion. But when the watery particles fall 
away from tho air, a part at least of this counteracting 
influence is removed; the air hecamos permanently 
warmer and permanently lighter than it was before, 
anil will bave no tendency to descend a^ain in the man¬ 
ner which produced the fountain-Hke form of the 
cumulus. W * 

It is not likely that the air would be entirely freed 
'from watery particles. If so, it would ascend rapidly, 
on account of its great buoyancy, to a greater elevation, 
in which upward motion all the phonomena of the 
cumulus would be again produced. The air will not 
finally come to rest until it reaches an elevation at 
which its density is exactly the same as the density of 
the surrounding air, and greater than the density of the 
strata beneath, out above which elevation it cannot rise, 
because cumu lose precipitation would then increase its 
density, and cause it to re-descend, as in the cumulus. 

The cloud will, therefore, extend itself outwards at 
that point where it can rest at equilibrum, and the tall 
columnas cumulus will appear with those widely ex¬ 
tended stratiform projections which give it the name of 
cumulo stratus. 

58. I am confident that any one who closely observes 
the natural form and general phenomena of a cumulo- 
stratus in the sky, will allow that this theory very 
naturally accounts for them. The usual shape, in¬ 
deed, strongly suggests the rising and spreading out of 

,a body of air, wnieh has not the tendency to descend 
again, but the truth of this may be made more appa- 
L refit by a simple experimental illustration, 

Place in the section-glass a stratum of water, con¬ 
taining oulv a trace of common salt, and gradually 
introduce below it a second layer, containing the same 
•trace of common salt, together with two parts in 1000 
of sugar. The latter stratum, possessing the greatest 
’ specific gravity, will lie tranquilly below the other. 
Then project up slowly from the lower side of the glass, 
jet of water coutainiug a trace of silver, together with 
about one part in 1000 of sugar. 

59. The last mentioned liquid is of a specific gra¬ 
vity, intermediate to the other two, and will rise up¬ 
wards with a cu mu lose head, through the lower stratum, 
and up to a certain elevation in the higher stratum. 
There its superior gravity will overcome its momentum, 
and it will overflow and redescend, as in the cumulus, 
into the.lower stratum. But here again its downward 
motion will be checked for a similar cause, and, in 
fact, it cannot attain equilibrium, except by spreading 
in the form of a distinct stratum, or stratose extension, 
intermediate to the other two. A cloud of chloride of 
silver is tljua produced, of which some of the varieties 
of form are shewn in fig. vi. and vii. 

The resemblance of this miniature cloud to the real 
form, is often, indeed, very striking, but though I be¬ 
lieve that the analogy is always essentially true, I need 
scarcely explain that in this, as in the other experi¬ 
ments/the conditions are, in many respects, so different 
to those of the atmospheric, clouds, that a striking or 
perfect resemblance cannot often be expected. It is 
evident that in-this experiment we do not represent the 
separation of the aqueous particles as rain, but only the 
motions thence resulting. The jet of liquid projected 
upwards, through a stratum of greater density, repre¬ 
sents the ascending air warmed by pTecijutation yet 
freed from the weight of the precipitated particles, and 
after rising a short distance into the highest and lightest 


stratum which represents more elevated parts of the 
atmosphere, it sinks ajgain in a fountain-like form, and 
spreads out in projections, which tend to form horizontal 
strata. 

60. The cumulostratus may, therefore, bo defined as 
a cumulus, in which a separation of tho watery parti¬ 
cles from the air is taking place to some extent, so that 
the aerial part rising upwards, and retaining the latent 
heat of the condensed vapour, has no tendency to rede¬ 
scend, but collects and spreads out at some point where 
it is in equilibrium with the surrounding air ; strati¬ 
form. projections may thus be formed, either at the 
summit, or any lower point of the columnar cumulus. 

[The name cumulo-strut us might mislead persons 
into the idea that it had something to do with the 
stratus , or the precipitation hy mixture, explained in 
a.separate part of this paper (24, 31), but the terms are 
merely descriptive of the forms, anil there is no con¬ 
nection whatever between their producing causes.] 

The Nurmis Kain-Cloup, on Thunder-Cloud- 

61. It will probably be thought rather presuming to 
extend the present method of investigation, and the pre¬ 
sent mode of discussion, to the explanation of that 
wonderful phenomenon, the thunder-cloud , of whose 
nature hundreds of theories have, no doubt, been formed, 
though no one has ever yet proved satisfactory. I 
would not, indeed, enter lightly upon a subject of such 
acknowledged difficulty, and would uot, without duo 
consideration, run the risk of addiug another truthless 
theory to the already long list. But the same mode of 
enquiry which has lead me to offer an explanation 
on the simplest principles of the Cirrus, the Cumulus, 
and the Cumulo-stratus, leads me so directly and ineri- 
tablv to the Cirro-Cumnlo-srratus, or thunder-cloud, 
that to shrink from attempting the more complex and 
striking case, would only be to acknowledge a want of 
confidence in the explanations of the simple cases. My 
theory of the thundcr-clond is, indeed, nothing more 
than that of the cnmnlostratus combined with that of 
the cirrus, and the same combination of experimental 
conditions gives wliat I shall offer as a miniature repre¬ 
sentation of a thunder-cloud. 

62. Suppose rain to be falling in large quantities 
from a cumulose cloud, which we may suppose to be 
surrounded on even’ side, as well its above, by saturated 
moist air. Tho cumulostratose form will soon be as¬ 
sumed, and we may imagine that considerable bodies of 
cloud will collect towards-its summit, in stratiform 
projections, which lie in tranquil equilibrium, removed 
from the agitated currents in the interior of the cumu¬ 
lus. But if we now further suppose, the subsidence of 
the watery particles to continue throughout the whole 
l*»dv of these projections, their specific gravity will 
diminish bv degrees. Now, these stratose projections 
had assumed a determinate noaition and elevation in 
tho atmosphere, where alone they could lie in equili¬ 
brium, because their specific gravity was exactly equal 
to that of the surrounding air on the same level. When 
their specific gravity is decreased by subsidence cf wa¬ 
tery particles, they can no longer Temain in equilibrium, 
but must rise upwards to a higher level- Here, then, 
we meet the precise condition, which we proved (37.:, to 
produce the cirrus. The upper parts of the body of 
cloud, after once coming to rest, will again acquire a 
tendency to ascend, and filtering upwards, and mixing 
with the moist hut colder strata of tho atmosphere 
above, we shall undoubtedly obtain a cnmnlostratus, 
with a spreading crest of cirrus, which is nothing but 
the cumulo-cirro-stratus, or thunder-cloud. 

63. We mav now have recourse to experiment, to 
illustrate the ‘form of cloud thus produced, carefully 
reraembering, however, that nothing but the mere mo¬ 
tions and forms are imitated in the liquids. 

Pour into the section-glass a stratum of water, which 
contains about two parts in 1000 of sugar, with a trace 
of common salt, and the temperature of which has been 
raised to abou£ 100 decrees of Fahrenheit. Then care¬ 
fully introduce beneath it a second stratum, at the ordi- 
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nary temperature of about CO degrees, and containing 
the same trace of common salt, together with 2% parts 
of sugar in 1000. Lastly, project upwards, from the 
lower edge of the glass, a jet of distilled water, at the 
ordinary temperature, containing merely a trace of 
nitrate of silver in solution. 

The jet of the last-named liquid forces its way ra¬ 
pidly up through the lowest cold and dense stratum, 
with the usual cumulose termination, by virtue both of 
its momentum and its- considerable buoyancy. The 
heated upper stratum, however, although containing 
sugar, is of less specific gravity than pure water at the 
temperature of GO degrees, and, therefore, on entering 
this stratum, the upper progress of the jet is checked, 
and flowing over in the fountain-like, or cumulos,. ^m, 
it redesceuds into the denser stratum. A cumulosua- 
tose cloud is thus formed for the first few moments, as 
in a former experiment (57), but the heat of the highest 
stratum is soon communicated to the higher parts, por¬ 
tions of the injected liquid, and decreases their specific 
gravity. Hence they will acquire the power (as ex¬ 
plained in 35) of filtering upwards in curose streamlets 
to the surface, and the peculiar form is produced which 
is shewn in fig. viii. 

[It may he noticed that the curose threads obtained 
in the section glass are much larger and coarser, or 
even somewhat different in appearance from those pro¬ 
duced in a round glass vessel, but the difference does 
not appear to be an essential one, and is doubtless 
caused entirely by the varied form of apparatus.] 

€4. It will, doubtless, be difficult for persons not accus¬ 
tomed to observe the clouds, and consider their apparent 
nature, to recognise in the results of this experiment any 
resemblance whatever to the varied and majestic forms of 
the thundercloud ; but we have, at all events, the three 
essential actions, viz. ; 1 st. A rising stream representing 
the cumulus : 2nd. A tendency to spread laterally between 
the higher and lower strata representing the stratus ; and 
3rd. A wide-spreading crest of cirrus ascending from the 
whole* And the resemblance would, I think, appear 
striking if a person with the idea of this explanation in 
his mind were to observe closely a distinct instance of 
thundercloud conveniently situated in the sky. 

It is scarcely necessary to notice how much the natural 
form of the cloud will be modified by the conflicting hori¬ 
zontal currents which nearly always prevail In the atmos¬ 
phere. Under an Infinite variety of conditions an infinite 
number of different thunderclouds will be formed, but the 
mind must exercise upon these a process of abstraction in 
order to arrive at the forms or motions which are essen¬ 
tial. Such, I believe, are represented as completely and 
truthfully as could be expeeted in the miniature experi¬ 
ment just explained, 

65. Rain occasionally falls from a simple small cumu¬ 
lus, which in that case generally exhibits, sooner or later, 
a cirrose crest. When a number of cumuli or cumulo- 
stratus cover the sky, 1 have distinctly observed that those, 
and those alone, spread upwards into cirrus at the top, 
from which showers of rain ate falling beneath. Also 
Howard, the meteorologist, who is the first authority in 
the subject of the clouds, remarks of the Nimbus, that 
“ the cirri vegetate* as it were, io proportion to the quan¬ 
tity of rain falling, and give the cloud a character by 
which it is easily known at great distances.” Nothing 
could express so agcinrately as the term vegetate the man¬ 
ner in which the upward increase of the cirrus will proceed 
simultaneously with and in proportion to the downward 
motion of the precipitated vapour as rain. Given a cer¬ 
tain depth of rain fallen, and we could calculate pretty 
accurately the upward momentum which must have been 
communicated to any given body of air during its pre¬ 
cipitation. 

66. The subsidence of cloudy, that is, watery particles 
suspended in the air is made to play a very important part 
in these theories; it may be well to explain and illustrate 
this subsiding action a little. The extreme case is when 
the particles aggregate into drops of greater or less size 
which then fall with great velocity as rain ; but persons 
who are accustomed to examine the daily varieties of 


clouds closely will often detect appearances which unmis¬ 
takably indicate subsidence without the actual formation 
of rain. 

A dense veil of cirrostratose cloud will often towards 
evening exhibit over its lower surface a very peculiar 
"botyoidal” appearance, which is evidently caused by 
portions of air sinking on account of the cloudy matter 
with which they are loaded. These are at first of a dis¬ 
tinctly-terminated bag-like form? but sooner or later 
evaporation gradually takes place, and a bundle of cloudy 
streaks alone remains, resembling descendent cirrus, and 
producing a furry appearance. 

The same subsidence seems to take place occasionally in- 
the interior of cumuli, which show no outward sign of it. 
And thus may be explained the remark of Howard,. 
(“ Climate of London," I. lxix) that u a quickly evapo¬ 
rating cumulus sometimes leaves a regular cirrus behind 
formed out of the remnants of the cloud, which, in the 
intermediate state and just when it begins to show the sky 
through it, exactly resembles the pores and fibres of 
sponge.’* 

From these and other instances itmay be concluded that 
the subsidence of watery particles and the aggregation of 
watery particles into drops of rain arc two distinct pro¬ 
cesses. I am inclined to think that simple gradual subsi¬ 
dence is sufficient to account for the cumulo-stratose form, 
which becomes converted into the nimbus by the addition 
of a crest of cirrus when the more violent process of ng - 
gregation into rain commences. 

But it would occupy a large-sized volume If I were to 
enter into every development of these theories, to mention 
and attempt to reconcile every slight difficulty that may 
be felt, or to adduce quotations, descriptions, instances, 
&c., as authoritative proofs of all my statements. I must 
now proceed with further general discussions. 

Effect of Kain on tjie Temperature op the 
Atmospueue. 

67. There is one effect of rain worth noticing, and 
which can now be easily understood, namely, that it must 
tend to increase the temperature of the higher strata of 
the atmosphere. The temperature falls as we ascend into 
the atmosphere, because air when expanded absorbs heat; 
and if this were the only cause of change, some constant 
ratio would be preserved in every part, and we should find 
that however a body of air were transferred from one ele¬ 
vation to another, it would always have the same tempera¬ 
ture as the surrounding air. 

But if aqueous vapour be mingled with the air, we have 
a second cause which will affect the higher strata of the 
atmosphere, namely, the latent heat <»jven out when 
vapour is condensed. If a body of moist air be elevated a 
certain distance, the fall of temperature will occasion a 
partial condensation of the aqueous vapour, which, how¬ 
ever, in becoming reduced to the liquid form will give out 
sufficient heat to retard sensibly the diminution of tem¬ 
perature. It is impossible, therefore, that the higher parts 
of the atmosphere should be so cold as Daniell’s theory, 
depending merely on the absorption of heat, requires. For 
moisture is always mingled Inextricably with the air in 
greater or less proportion, and the one cannot undergo 
the changes of density and pressure which that theory' sup¬ 
poses without the other being affected and exercising a 
perturbing influence. 

68. But, from what has gone before, we may easily an¬ 
ticipate two cases which occur when air is elevated or con¬ 
densation otherwise occasioned. 

1st. When the condensed vapour subsides through the 

air and falls as rain. 

2nd. When the watery particles remain suspended as 

cloud-matter. 

In the first case it is evident that the air has received a 
permanent accession of warmth, and In every position will 
afterwards exhibit a higher temperature than Daniell's 
theory requires, or than it would possess if it had never 
contained aqueous vapour. Now, in every locality it is 
well known that there is a regular and determinate fall of 
rain which represents the amount of aqueous vapour con¬ 
densed in but separated from the higher strata of the at¬ 
mosphere ; consequently a determinate quantity of latent 
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heat must everywhere have becu communicated to those | 
higher strata. Thus we may say with much confidence j 
that the temperature of any given portion of air lying 
above that plane at which precipitation commences (58) 
must have undergone a greater or less increase by the in¬ 
terference of aqueous vapour, tending, of course, to 
diminish' its specific gravity. 

69. Now, how is the case with air in which the aqueous 
vapour has been condensed, although it still remains sus¬ 
pended among the air in watery particles ? The same 
amount of latent heat will have been given out as in the 
former case; thus the temperature will be increased in the 
same degree, and the specific gravity will so far be di¬ 
minished. But the watery particles remaining suspended 
in it must Increase its specific gravity (47) as a whole ; a 
given volume of cloudy air must possess a greater weight 
than the same volume of air, differing only In the fact that 
the watery particles have been separated. 

A further difference is that the accession of warmtb is 
not permanent. If the air be depressed in the atmosphere 
below that plane at which precipitation commenced, the 
precipitated watery particles will necessarily evaporate 
again, and will absorb all the heat that was formerly given 
out in their condensation. 

70. The general result of the foregoing arguments will 
be seen, on due consideration, to be the following, viz.: 

1st. That on an average cloudy air will have a higher 
specific gravity than char air at the same horizontal plane 
of the atmosphere, and will therefore tend to sink until 
the cloudy particles evaporate; 2nd. When the cloudy 
particles separate as rain, this tendency is destroyed. 

71. in the theory of the cumulus (48, 49) 1 had con¬ 
fessed a Uifiioulty in explaining why an upward current of 
air producing a cumulus is checked jast above the level at 
which precipitation commences. We now meet, however, 
with a cause which will at all events tend to produce the 
effect observed, whether It be sufficient or not to account 
for it entirely. When a cumulus rises it must possess, on 
an avcrof/ei the same temperature as the surrounding 
char air at the same elevation, but, unlike this, is loaded 
with the weight of watery particles, which must sooner or 
later cause it to descend again. If the particles of water 
subside, the air which has ascended may possess precisely 
the same temperature and specific gravity as the surround¬ 
ing air, and the cumulo-stratus is produced. And lastly, 
if the formation of clouds and raiu goes on to an excessive 
extent, and the ascending air lias originally a superiority 
of temperature, it may eventually acquire a permanent 
superiority of warmth and buoyancy compared with tire 
surrounding strata of air, and will ascend to greater eleva¬ 
tions in the manner of a eirrose crest which distinguishes 
the Nimbus or thundercloud. 

Electrical Theory of tiie Thundercloud. 

72. It may have occasioned some surprise and mis¬ 
givings that, in discussing at considerable length the nature 
of clouds ending with the thundercloud, I have omitted 
even the mention of electricity, the grand and striking 
phenomena of which are among their most interesting and 
remarkable features. Nevertheless, it is upon this ap¬ 
parent omission in the theory that I am prepared to rest 
its main claim to notice. Among hundreds of theories 
which e3ch speculator has in his turn imagined to explain 
all phenomena of the thundercloud, it is perhaps the only 
one which dispenses altogether with the vague and almost 
unknown principles of electricity. If I have even in a 
feeble degree carried out my original plan, and produced 
any conviction in my hearers that the forms of clouds 
must be explained in dynamical principles only, and are 
the simple and direct effects of gravity, I shall feel my 
theory to rest on a more secure ground than the proofs of 
fifty electrical theories added together. I might oven 
reasonably refuse to enter into the subject of elcetrieity at 
all as incapable of affording either a proof or a refutation 
of what was capable of being proved or refuted according 
to principles so much simpler and better understood. 
Nevertheless, it may bring collateral support to the theory, 
aud may increase the Interest of the conclusions, if I show 
how the phenomena of electrical excitation which are 
familiar to iis all in thunderstorms may be made to har¬ 


monise with, or even to be deduced from the foregoing 
conclusions. 

73. Possessing, as I assume we do, a clear ami correct 
idea of the motions and changes which constitute a 
cumulus, and therefore a thundercloud, which is merely a 
cumulus of excessive dimensions, with a derivative and, 
aa it were, organized system of cirri and stratus, I see no 
difficulty in offering an explanation, at least plausible, of 
lightnings and of the amazing supplies of electric fluid 
which must ! e necessary to a cloud, in order to maintain 
its electric tension In spite of quickly repeated discharges. 
So simple, indeed, does this explanation appear that I 
shall only be surprised if it has hot before been proposed in 
works with which I am not acquainted, even independently 
of any theory of the form of the thunder-cloud. 

74. The thunder-cloud consists of a body of ascending 
air which, after undergoing the condensation and separation 
of Its contained aqueous vapour in the shape of rain, rises 
permanently to a higher level, and there it produces the 
accessory stratus, cirri, Alc. What if we now suppose 
these ascending streams of air to be electrically excited, or 
to contain, as is sometimes said, a considerable amount of 
electrical fluid ? 

Electricity probably exists In the atmosphere precisely 
as on the surface of the excited glass plate of the electrical 
machine. There arc large quantities of the electrical fluid 
or force distributed among the particles of air, but, as 
gases are entirely devoid of the power of conducting 
electricity, the fluid is in isolated portions, or, as it were, 
lost and inextricably mingled with the air, so that no large 
quantity can. unite at any one place to raise a high tension 
and discharge itself. 

Thus in the ordinary electrical machine, the whole 
surface of the glass cylinder or plate is uniformly excited 
by friction with the leather cushion, but glass being a 
perfect non-conductor, the electricity U obliged to remain 
thus diffused, and of low tension. But when the glass 
surface passes close to a series of metallic points which 
have the property of attracting the fluid, the whole charge 
collects and unites upon these points, and upon the surface 
of the conductor, Leyden jars, &C., which are metalically 
connected with them. Consequently the whole charge t f 
electricity which was formerly, supposing many revolutions 
of the machine to have been made, spread over an almost 
indefinite surface of glass, is available in an instant at any 
point, where its great intensity enables it to produce the 
disruptive discharge sfath the characteristic bright sparks 
and sharp report. 

75. Now water is an excellent conductor of electricity, 
and it is pretty evident that cloudy or watery particles will 
rapidly collect upon their surfaces, if anything can collect, 
all the electricity of the air in which they are immersed, at 
indefinitely small intervals. But it is the characteristic of 
a rain or storm cloud that the watery particles become 
separated from the air; they subside, sink, and coalesce 
into rain, while the air freed from their weight rises into 
higher strata. Surely this air will also be deprived of its 
electricity, as was the ease with the glass plate in passing 
near the metallic conductor. The watery cloud will act, 
in fact, like a vast conductor, collecting the whole elec¬ 
tricity of the current of air which feeds it from beneath, 
and, passing through it, is evolved at the summit. 

Now, as the particles of this cloud gradually coalesce 
into large spherical drops, the total superficial conducting 
surface is vastly diminished, and the tension of the elective 
charge raised in proportion, and finally to such a pitch that 
it must overcome the resistance of the non-conducting 
atmosphere, and discharge itself with the earth, which is 
in the opposite electric condition, or, in other terms, 
deficient in electric fluid. 

And it is plain that we have here an ample explanation 
of the continuous nature of the phenomenon, for as long 
as the cloud-action continues, as loug a3 moist electrified 
air enters beneath and passes out at the summit, dcsslcated 
and neutral, electricity must collect in the cloud; and as 
the latter continually subsides, coalesces, and falls away as 
rain, must be relieved of its increasing tension by repeated 
flashes of lightning. 

76. It might be concluded from the above theory that 
lightning would never be produced, except in cumulose 
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clouds, or perhaps only in cumulose clouds in which 
subsidence of aggregation of the cloudy particles is going 
on, because the curaulose action is the sole cause of the 
collection and concentration of the electricity. This 
agrees well, so far as I can understand, with the con¬ 
clusions of Arago in his “ Essay on Thunder and Light¬ 


ning,’ 


The atmosphere is almost always electrical in one kind 
or the other. Whenever cumulose precipitation takes 
place in a very excessive and concentrated manner, we may 
therefore expect lightning, but this will not necessarily 
follow, since the air may not, at the time, happen to be 
sufficiently electrified. 

77. Of all physical subjects, one of the most backward 
and obscurely understood is that of atmospheric electricity. 
Any theory of thunderstorms must, therefore, be very 
crude as regards the electrical part of the phenomena, and 
we must not be discouraged, if a theory of the clouds 
constructed upon dynamical principles and the known rc 
actions of air, water, and heat, although giving a plausible 
general explanation of another class of ill understood 
phenomena, does not, at first, comprehend every fact or 
reconcile every difficulty of the latter. 

Thus a serious objection to the above theory will at 
once suggest itself to many persons, namely, that in a 
thunderstorm the kind or ,$ijn of the electricity often 
changes in a most capricious and inexplicable manner from 
positive to negative, of frtim negatve to positive. My 
theory certainly does. not include or presuppose such 
changes, but I cannot see that it excludes them. A great 
thunderstorm is a very extensive affnr. There are 
probably many foci or parts of the cloud where the 
ascending or cumulose action goes on with greatest 
energy. in the intermediate parts the action is different. 
Some of the air which has ascended at the foci mav here 
descend or perhaps carry down bodies of air from higher 
parts of the atmosphere, where the electric charge is of 
the opposite kind or might be so converted by the induc¬ 
tive action of neighbouring masses of highly electrified 
cloud. 

Or it is a more probable suggestion, I think, that 
among a number of cumulose foci some may be Sup¬ 
plied with moist electrified air from one source, and 
ethers from quite a different current of air. A con¬ 
siderable thunderstorm produces a great commotion in 
the atmosphere, and winds may blow towards it from 
every point of the jomp.issj and it is far from im¬ 
probable that the electricity of some currents will be 
opposite in kind to that of the others. 

but I repeat that as my theory is in no way founded 
on an electrical basis, so it docs not pretend at fir*t to 
comprehend all the facts of that most remarkable and 
capricious of physical principles, electricity. 

Agf.sct of Electricity is the Atuospiiebe. 

7S. It is a common belief that electricity cxertsa very 
active agency in the atmosphere ; that it is. in short, the 
fourth element of Meteorology, of which the first three 

as was explained ( 4 , are Air. Water, and the agent Heat! 

If, without assuming that the theories above propounded 
are actually correct, we only admit that they lie in the 
right direction and appear to rest upon some sound basis 
there is one inference which can be so plainly drawn that i 
cannot resist making a few remarks upon it The agency 
of electricity in the atmosphere I believe to be a cmnlete 
fallacy. 1 

79. It would appear that the wonderful effects wide!, 
electricity in one or other of its forms often exhibit- 
have led to a style of speculation entirely at variance with 
all rules of inductive reasoning. And I do not make this 
remark with regard to Meteorology alone ; for instance 
every one can remember the absurd opinions which were I 
entertained a short time since about table iurniun, and 
were entertained by such numbers or respectable persons as 
to be thought worthy of serious refutation by iaradav 
Mesmensm Electro biology, and other disputed questions, 1 
whatever the true mental phenomena upon which they I 
“7 7, have all in their day obtained ascendancy I 

and afterwards fallen into disrepute, because tiicy were 1 

propounded in a pseudo-scientific form, and, at the same 
No. 8. Jan. 1858. 


time, appealed to the mysterious and imaginative proper¬ 
ties with which most persons invest electricity. in many 
cases, certainly, electricity produces practical effects which 
are noth ing short of miracles to the finite mind of man, 
but it does not therefore follow that he may dispense with 
observations and reasoning, and ascribe other miraculous 
effects to electricity at random, 

79. Now in Meteorology the case has hitherto been very 
little different, and, in the subject of the clouds especially, 
the electrical Imagination, which is found even In scientific 
men, has had full play and produced a multitude of 
absurd theories. The .Meteorologist Howard thought, in 
18-0. that tho cirrus miff lit be produced by elecrical repul¬ 
sions, and the same conjecture has been published in 
every work on the subject up to the present day. The 
form of the cumulus he even attempted to explain by 
elrctrical attractions and repulsions, cud in almost all des¬ 
criptions or theories of thunderstorms we read of clouds 
attracting and repelling each otner, as if nothing but 
electricity could produce their motions. 

The now work of Lieutenant Maury on the *' Physical 
Geography of the Sea” contains one of the worst examples 
of these vicious theories ; for the safest conjecture which 
ho can offer, as the result of the splendid system of obser¬ 
vation of which he is the head, is that the winds are 
probably directed in their course by terrestrial maa- 
netism. As a general rule we may look upon all electrical 
Iheories as utter nonsense, 

80. Sound investigation will Invariably tend to show, I 
think, that all the forms and phenomena of clouds, indeed 
the whole phenomena with which Meteorology is occupied 
consist in motions and changes which are the simple 
eflects of heat upon air and water. Air undergoes changes 
of density, amt water undergoes alternate changes from 
the gaseous to the liquid or solid state, and these are the 
widest and almost the only generalizations upon which 
Meteorology is founded, and from which its infinite com¬ 
plexity of phenomena must be derived, just as the science 
of Astronomy is founded on the simple but universal law 
of gravitation, which is but little more than an expression 
of perfect generality for the infinitely various configura¬ 
tions which the heavenly bodies exhibit to a terrestrial 
observer. 

SI. Hut Electricity has no place among the principles of 
Meteorology it is but a secondary or accidental result of 
thosd principles, just as day and night, summer and winter 
and many others of the conditions of Meteorology are Hie’ 
secondary effects of A stronomical laws. 

By a secondary effect 1 mean one which is of a different 
order from its cause, and cannot produce any appreciable 
reaction. < fi.mges, for instance, in the atmosphere can¬ 
not affect the sun although his healing rays are their 
principal cause. The greatest flashes of lightning, the 
intensest signs of atmospheric electricity, scarcely more, 
ill my opinion, affect the motions of air and clouds, or the 
processes of evaporation and condensation, which arc 
doubtless the source of electrical excitation. 

To this conclusion we ate naturally lead by the pre¬ 
ceding arguments, as to tile cuuses of clouds, for we find 
thul iheir various distinct forms can be accounted for by 
simple motions originating in the actions and reactions of 
.ir, water, and heat, and there remains, as it were, do 
room tor the agency of eUctricity, 

To show that this conclusion is probable on general 
grounds, I need only quote a sentence from the highest 
philosophical authority, Sir .1. Herseliei, (i.ssays, &.• •• 

Page “ Here also wo have to deal with electricity 

a thiru element, but wc strongly incline to the opinion 
that its agency as a meteorological cause is exceedingly 
limited, inded that It may be altogether left out of the 
account as productive of any meteorological efiect of irn- 
portaooe on the great scale." 

8d. To make the relation of electricity to the atmosphere 
plainer. I will conclude with a further example: Thou-h 
few persons ha e, I suspect, witnessed the phenomenon, it 
is staled in electrical treatises that when the b.ck of a 
domestic eat is smartly rubbed, crackling sparks of elec¬ 
tricity are emitted. in this case, friction is undoubtedly 
the cause of the electricity, but.would any one be fool,.,., 
enough to say that electrical 3itraction was in any way of 
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degree the cause of your hand beiDg brought near the cat’s 
back, and rubbed upon it. The sparks are a secondary 
effect of the force expended in rubbing, and although {hey 
undoubtedly contain a minute amount of force, under a 
very peculiar form, they can have no appreciable reaction. 

Similarly the atmospheric sparks of electricity aTe a 
secondary effect of the friction of currents of air or of 
some other meteorological action, but the mechanical force 
manifested in the whole discharges of a large thunderstorm, 
amounts to a very small quantity, and is, indeed, infinitely 
small, compared with the force required to raise 
thousands of tons of water to the elevation of the clouds, 
and to stir up the winds until their pressure exerts perhaps 
a pressure of 10 lbs. on each square foot of opposing 
surface. 

SUMMARY. 

83. I will conclude this lengthy paper by stating in as 
brief terms as possible, the new results which it contains, 
chiefly suggested by the experiments described, and sup¬ 
ported by the preceding arguments: — 

1. The stratum is produced by the mixture of two 
currents of moist air, differing in temperature, but 
resting in statile equilibrium ; that is, the lower having 
the greater specific gravity. This is only a more precise 
statement of an explanation previously well known. 

2. The cirrus is produced by the ijiterfiJtration of 
two corresponding bodies of air, reversed in positiop, 
so that the lower possesses a less specific gravity than 
the upper, and cannot therefore remain in equilibrium 

3. In the acknowledged mode of the production of 
the cumulus by an ascending current of warm moi*t air, 
it has been usual to overlook some cause which operates 
to check the upward rnotluu immediately after precipita¬ 
tion has commenced. This cause may perhaps be the 
weight of the precipitated watery particles 

4. When partial subsidence or separation of the 
watery cloud particles takes place, the ascending body 
of air is not s-i much checked, and, not having the same 
tendency to re descend as in the cumulus, spreads out 
in stratiform projections, which distinguish it as the 
cumulo-stmtm. 

5. If subsidence or aggregation of the watery cloud- 
particles into rain continue and increase, the upper 
portions of the cloud, gradually relieved from rhe 
weight of the water, but retaining the heat evolved in its 
condensation, may become of less specific gravity than 
the superincumbent strata of air Upward cirrose filtra 
tion ensues, and the cumulus or oumulo-stratus is 
modified into the minims , rainxdoud or thunder-cloud, 

6. The electricity of a thunder-cloud is continuously 
derived from the weak charge originally diffused through 
the asccndiug current, which produces the cumulus and 
supplies its moisture. The precipitated watery particles 
collect this electricity, which, as they gradually aggre¬ 
gate into drops of rain, becomes intensified to an 
indefinite extent. 

89. The general conclusions to be drawn from the 
above are:— 

1. That the forms assumed by clouds, that is, by 
suspended collections of minute precipitated watery 
particles are solely determined by simple dynamical 
causes, or, in other words, by the motions occasioned by 
gravity among bodies of air differing »n specific gravity. 

2. That is unnecessary to suppose that electricity 
possesses any active agency in the production or modi¬ 
fication of clouds—a conclusion which is, on general 
grounds, highly probable. 

W. S. JEVONS, 

Double Bay, near Sydney, NSW. ( 

December 4th, 1S57- J 


REFERENCES TO THE FIGURES. 

L. Liquid of less or least specific gravity compared with 
the other portions Of liquid with which it is in 
contact. 

G. Liquid (similarly) of greater or greatest specific 
gravity. 

I. Liquid intermediate in specific gravity to two other 
portions. 


Ivor. Liquid of which the specific gravity is increasing. 
Decs. Liquid of which the specific gravity is decreasing. 
Via. IV. 

A. Ascending current of warm moist air. 

B. Plane of precipitation of cloud. f 

C. ( umulose cloud. 

D. Streams of atr descending from cloud, and spreading 
out beneath plane of precipitation. 

Figures V and VIII are drawn from photographs of the 
actual experiment. 


TRANSACTIONS OF THE AUSTRALIAN 
HORTICULTURAL and AGRICULTURAL 
SOCIETAL 

' TWEI.rTH MONTHLY MEETING. 

Held, in the Hall of the Chamber of Com¬ 
merce, Sydney Exchange. 

Tuesday, January 5tli, 1S58. 

Mr. William McDonnell in the chair. 

Members of Council present.—Messrs. 
W. McDonell, F. Creswick, JVI. Guilfoyle, 
P. L. C. Shepherd, G. A. Bell, R. 
M'fimes, T. Day, junr., W. S. Wall, T. IV. 
Shepherd, W. Deane, Hon. Secretary, Dr. 
Houston, and a good attendance of mem¬ 
bers and their friends. 

MINUTES. 

Minutes of last meeting read and con¬ 
firmed. 

PAPERS READ. 

Agricultural Associations and Improve¬ 
ment Societies, by Robert Meston, Esq., 
New England. Read by the Hon. Sec. 

On the Improvement of Pastoral Lands, 
by Henry Badgery, Esq., Bernina. Read 
by the Hon. See. 

The Secretary read the .following letter 
f.om the Rev. W. B. Clarke:— 

Sir,_In reply to your note of the oth instant, request- 

ing a geological opinion of some specimens of day accom¬ 
panying that note, from want of further data, I can only 
observe that by its appearance it is an argillaceous shale, 
bearing vegetable impressions belonging to the upper part 
of the carboniferous formation. It is, therefore, scarcely 
a clay. In reference to Mt. Scott’s inot Ascott’si note 
enclosed. I may remark that the burnt shale is nearly as 
absorbent as the unbumt, and that no conclusion could be 
drawn as to the capabilities of the material for fire brick, 
or similar purposes, from its having been subjected so 
short a time to heat, and moreover in a common fire. 
Notwithstanding it is cracked, what might be its condition 
after burning for three days in a proper furnace, J cannot 
say 

Fire clay is a partially artificial substance, and contains 
some mineral constituents probably not found in these 
specimens. 

f would suggest to you that if there be any object in 
view, it,would te well to submit the substance to a 
chemist who?e province it is to test its character as to in¬ 
fusibility and quantitive as well as qualitive constituents. 

I have the honor to be. Sir, 

• Your obedt. Servant, 

W. B. CLARKE. 

A vote of thanks was proposed by Mr. 
Thomas Day, junr., seconded by Mr. P. 
L. C. Shepherd, and carried by acclama¬ 
tion, to Robert Meston, Esq., for bis parer 
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on Agricultural Associations and Improve- 
ment Societies, and to Henry Badgery, 
Esq., for his paper on the Improvement of 
Pastoral Lands. 

NOHT. KOHL. 

Mr. Richard Garrett, of St. Leonard’s, 
laid upon the table a quantity of — seed 
of the Nolil Kohl, or turnip cabbage, 
-which he desired the Society to accept for 
distribution among its members, for which 
purpose he had cultivated the same, re¬ 
marking that it was a beautiful vegetable 
which he hoped to see largely cultivated 
in this colony. 

y[ r . P. L. C. Shepherd proposed, and 
Mr. W. Deane seconded, a vote of thanks 
to Mr. Garrett -for his donation of seed, 
which, on being put to the meeting by the 
Chairman, was carried by acclamation.' 

The Chairman took this opportunity of 
reminding the members present that the 
autumn exhibition will be held on the 
25th and 26th of next month, and trusted 
that they would make the subject as public 
as possible, in order that the members may 
have an exhibition not only creditable to 
the Society, but to the colony at large. 
The Chairman further remarked that, in 
order to carry out the idea expressed in 
Mr. Meston’s paper with regard to affiliated 
local societies, he would suggest that two 
or three of the Council, together with the 
Secretary, should be requested to visit 
some of the country towns for the purpose 
of carrying this scheme Into effect. An¬ 
other way, he thought, of furthering the 
ends of the Society would be by holding a 
General Exhibition of the products of all 
the Australian colonies under the auspices 
of this Society. 

MEMBERS CONFIRMED. 

Mr. W. Mordeau, George’s River, and 
Mr. Mortimer. 

EXHIBITS. 

The following prizes were awarded by 
the Council:— 

Solanum Species, being a new variety 
from Java. Prize, silver medal. 

Fuchsia Dominiana hybrid, from spec- 
tabilis. Honourable mention. 

Both of these plants were exhibited by 
Messrs. Shepherd and Co., of the Darling 
Nursery. 

Pea, new variety, from seed procured 
from Van Diemen’s Land, the original seed 
of which is said to have been taken from 
Lisbon after the last great Earthquake. 
The peculiarity of this pea consists in its 


having a thick stem without lateral 
branches, the foliage and fruit forming a 
large bushy head on the top. The fruit 
is small hut abundant. Honourable men¬ 
tion. Exhibited by Mr. D. Mclnues, 
North Shore. 

PAPERS FOR NEXT MONTH. 

The following notices of papers have 
been received from Mr. Lewis Markham, 
Armidale, New England, 

1st. The Origin of Vegetation. 

2nd. The Deterioration of Plants. 

3rd. The Potatoe, its culture, disease, 
and preventative. 

Simple mode of raising water by cattle 
power, from Mr. IV. Stewart, Balmain, 
exemplified by a working model. 

Seaton’s mode of numbering plants, by 
Mr. P. L. C. Shepherd. 

The next monthly meeting will he held 
on Tuesday, February 2nd. 

PARAGRELES. 

To the Editor of the Sydney Magazine of Science 
and Art . 

Sir,—I forward you a M. S. some time in my pos¬ 
session, for publication in your Sydney Magazine of 
Science and Art. 

PARAGRELES, OR HAIL GUARDS. 

In France, during the years 1799, 1800, and 1801, 
great distress was brought upon the growers of vines 
and olives by the tremendous visitations of hail which 
occurred about that time. In order to mitigate the 
evil, it occurred to the benevolent mind of Al. Barrau, 
of Toulouse, to establish a mutual indemnity company, 
believing, that where the whole of the vine-growers 
were equally exposed, it was hut right that all should 
participate- in the distress of one. It was a Christian 
principle, and was destined to do good. Tlie scheme 
| was also good ; for there could be no roguery iu the 
case. No man could produce a hail storm , though 
I insured parties caw, and sometimes c/o, burn their own 
houses. We shall not stop now to detail the particulars 
! of this company, but merely observe, that it was pro'- 
| reeding favourably when it incurred the jealousy of 
. Napoleon, and accordingly by a decree issued, from the 
• camp at Yienna, on the loth October, 1809, the society 
| was dissolved. The decree was recalled in 1813 or 
I 1814 ; but, of course, then it was too late. Tn the year 
I 1824, however, the question ut'Paragrdes was mooted 
i in the learned societies of Paris, and, though (as will 
, always be the case) some people were pleased to deny 
I the benefit of the invention, and even to profess disbo- 
I lief of facts, because they had not seen them personally 
I verified; others of note caught at the idea, and now, 
after much discussion/the use of Puragnles had been 
been acknowledged. A report was drawn up in their 
favour, and published by the Academic des Sciences , 

| and since then, societies of a stable character, for m- 
I mrance against haiL have resulted. 

The Sardinian Government .also took up the question, 

| and the Royal Agricultural Society of Turin instituted 
j an enquiry by commission,-as to the use of Paragreles. 
On a chain of mountains near Chamberri, 1407 para* 
greles were placed, extending from the base to the 
summit. 

On the 5th August, 1825, a violent storm took place. 
The storm extended over and beyond the paragreles. 
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Hail and thunder were abundant, but no hail fell 
among them. On 11th November, 1825, a vine grower, 
who had only four 1'aragreles about 22 feet high, re¬ 
ceived no injury from a storm which seriously injured 
his neighbours. 

The Baron Crud, writing to Professor Ch -vunnes, 
under date 19th July, 1824. remarks, that in June a 
storm cloud appeared one evening, stretching itself over 
the Paragreles, and, parting, with its lightning, tunn¬ 
ing an undulated but generally horizontal line; it 
finally Bose into the upper air, and none of it extended 
to the earthy the lower regions appearing to be deprived 
of their electricity. On another day, ho remarks, a 
hail storm fell in the district adjoining that of the Pa- 
ragrtles* a sprinkling of hail fell at the commencement 
of that district, but none whatever beyond that point. 
The country people, who had no doctrine to support, but 
merely related what they saw, stated also that on two 
other distinct occasions, the storm clouds that approached 
the Paraj/rdtfi parted , and passed by on each side. 

There is further evidence. Signor Perotti states that 
he planted 10,000 perches of land with paragreles. 
Fourteen storms* that ravaged the lamia of his neigh¬ 
bours, passed over his without doing any damage. On 
lJrai June, ] ,=24, a violent and destructive hail storm 
came from BcntiyogJio, near Bologna: but when it 
reached a district supplied with fifty paragreles, the 
storm cloud was modified, a trijUmj quantity of (ail 
fell about the opt 1 -* 1, paragreles* but between the second 
and third Hue it was of the consist met/ of snow. 

A gentleman who travelled through Switzerland in 
1825, thus reports :—He was every where assured that 
perfect success had attended the paragreles—neither 
vineyard nur cornfield had suffered: but on the con¬ 
trary, a few miles from Neufchatel, where the supersti¬ 
tious feelings of the inhabitants would not allow' 
paragreles to lie erected, the. vineyards were totally 
destroyed* whilst those supplied with them were unin¬ 
jured. “ We must therefore reasonably infer,” he adds, 
" that these extraordinary exemptions from destruction 
are. the purchase of this practical application of scien¬ 
tific truth- The shielded districts were in the very 
tract of the storm cloud; nay, it passed over them 
harmlessly, or, if it halted in its progress, or hovered 
over them, its depositions were of so soft and mild a 
character, that they were powerless.” The people of 
tlie canton of Berne actually formed an experimental 
society for nine years, not only for grapes, but for fruit [ 
and grain of every kind; and M. de Fellenbourg d* 
Hofwvl, so well known throughout Europe for bis at¬ 
tention to every kind of advancement of the interests 
of mankind, and numerous other celebrated agricul¬ 
turists, were amongst the foremost to promote this 
unde i taking. 

The instrument consists of a straight rod or pole of 
wood (generally in Switzerland of a pine stem), about 
twice the height of a common hop-pole, from 40 to 50 
feet in length, fixed firm in the ground, and having a 
pointed summit. A wire of iron or brass of some 
thickness runs straight up the wood, from bottom to 
top, extending a few inches above the pole. In some 
parts of the European continent they stand about 100 
feet apart; in others as many yards. The writer of 
this has seen many thousands of them, especially in the 
districts of La. Cote, aud along the Jura, as also on the 
Italian side of the Alps, aud in France. The Para- 
gveles stand thus in rows on the edges of the vineyards, 
and cannot fail to attract notice. The expense of such 
apparatus cannot be much—a few shillings each. 

The manner in which the instrument acts is as a con¬ 
ductor. The elec ric fluid, which would generate hail* 
is thus made to produce snow or rain. Strange as tins 
may seem, it is no less true than strange. 

The paragrele is a conductor, .and numerous para¬ 
greles, simultaneously conducting, destroy or weaken 
the electricity. 

There is strong probability to induce a firm belief’, 
that crops of all kinds would be saved from the effects 
of blighting, occasioned by hot winds; as it is a well 


ascertained fact, that these Australian siroccos are 
highly charged with electricity. Experiments seem 
worthy of colonial trials, more particularly on the 
Baulkham hills, where men so freqmntly read in the 
newspapers of disasters from thunder and hail storms. 
Nay, iecently, a paragraph went the usual journalist 
rounds, that a gentleman in Iowa, U. S. t had proposed 
to keep tho town free of thunder storms, for a stated 
sum a year. This proposition may not be so impossible 
as the first look would make believe. 

IV e now teach the lightning to convey messages al¬ 
most instantaneously, and to write ; why may we not 
keep it in regular atmospheric subjection ? The feat 
would not be more wonderful now, than the miracle of 
Franklin at the time when he brought down the electric 
power from the high heavens, and astonished the world. 
Sydney or Melbourne might be kept as completely in ¬ 
sulated as a glass table having sealing wax legs. What 
has been done in France, Italy, or Switzerland, may be 
also carried out here—and with fully more necessity, 
in a hotter latitude, where thunder stonns are propor¬ 
tionately more severe; for tbe damage in a closely 
cultivated country will be nearly, if not always, in a 
similar ratio. 

The precipitation of dews and rains might thus be 
promoted ; and the idea of quickening vegetation bv 
means of electricity, would, at the same time, be fully 
exemplified or refuted. 

Whether Williams' proposition of erecting large 
electrical machines, to be driven by wind or water, for 
modification of the British climate, will ever be prac¬ 
tically applied with success in any parts of the world, 
time will only try. He aimed at’diminution of mdis- 
ture: Australia in general requires an increase- How¬ 
ever, without theorising, it is certain, that grain sprouts 
more speedily in water, positively electrified, than in . 
water negatively. Electroscopes are of veiv little use. 

I have preferred two pith balls; and now have neither. 

We read of Lane’s Henley’s, Harris’electrometers, 
for estimating approximately the quantity of electricity 
in any electrified body. All attempts to obtain Daniels’ 
have utterly failed me. Better instruments are re¬ 
quired. Observations on the electrical states of the 
atmosphere have been too much neglected. They are 
of far more importance in this Colony than Barometric 
alterations, as the range of that instrument (the baro¬ 
meter) varies so little in these Australia. Well con- 
| ducted observations on atmospheric electricity at the 
twelve meteorological stations of N ew South Wales 
about to be instituted, would form a new chapter in our 
climatic reports, of quite a novel character, and of deep 
interest. As the changes, in both form aud constitution 
of earthy matters, depend on their electric states, it is 
plainly manifest that electricity must he constantly 
active, sometimes silently; and anon, visible and audi¬ 
ble in the forked lightnings and loud thunders: 

It is my firm conviction, that growing plants give off 
electricity by their spikes or points—the loots, pith, 
and sap being negative; and the leaves, flowers, fruit, 
fresh branches, always -L. Hence their vitality, and 
constant electro-motion. 

Unable to devolope or discuss these very important 
subjects, I will feel highly satisfied if the "attention of 
more scientific men are directed to their further inves¬ 
tigation, for none will denv their importance. 

R. MESTON. 

Rocky River, Deer. 1857. 


AGRICULTURAL ASSOCIATIONS AND 
IMPROVEMENT SOCIETIES* 
Societies for promoting terras cultural purposes, 
until recently; formed only affairs of shreds and 
patches in Australia. They were never constructed 
on sufficiently broad basis, so the superstructures 
soon tottered and fell. They wanted the master 
architect, and a primary nucleus, like the sun in 
our planetary system, round which all the rest 
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should revolve in regular times and well defined 
orbits, and unanimity, that magic power which di¬ 
rects magnets and minds to one polarity, with only 
slight variations, had entirely lost its powers and 
virtues. In fact, leading men were wanting, Illa- 
warra excepted, perhaps. 

The world, or the reading part of it, has been long 
acquainted with the name (at least) of the Highland 
Society of Scotland ; the great model of all others in 
England, Ireland, France, or America. It owed its 
origin to Sir John Sinclair, nomen venerabUe , and a 
few' Highland gentlemen They originally intended 
that its operations should be confined to the most nor¬ 
therly parts of Scotland and the Isles; but, happily, 
its influences were extended over the whole of that 
ancient kingdom from Maidenkirk to John O’Groats 
and farther, with the most beneficial effects; so 
beneficial, indeed, that Scotland may be said to owe a 
large share of its prosperity for the past 145 years 
unto the Union with England, and the improving' 
stimuli imparted to all' departments of national 
industry by the energetic activity of this Highland 
Society. 

After Sir John Sinclair, in the seventh year, had 
finished his statistical account of Scotland—a work un¬ 
matched in the world—he applied and obtained a charter 
from the British Government to establish a society for 
the encouragement of agriculture in its several ramifi¬ 
cations. To his standard flocked noblemen, gentlemen, 
and men eminent in the walks of si fence, of arts, of 
farmings, of manufacturing; in short, ten years after 
the formation of this supeivnunent society, scarcely a 
landed proprietor or distinguished farmer throughout 
Caledonia, and many belonging to England and Ireland, 
had failed to enroll their names amongst the long list 
of its members and supporters. The wisdom" and 
abilities of one man have saved cities and advanced 
the prosperity of a nation, have exalted a people and 
wielded the destinies of an empire. From time to 
time men of talents arise in every walk of life, and 
circumstances often bring them preeminently forward. 
By their abilities they become benefactors to’the human 
race. Such a man in his day was Arthur Young, whose 
memory enjoys the high reputation of drawing public 
attention to the agricultural capabilities of England, as 
far back as 1770. Draining was, thereafter, scientifi¬ 
cally conducted by Elkiugton, and road-making by Air, 
Adam. Sir John Sinclair, placed at the head of the 
society, performed all that'zeal could suggest or industry 
perform. In Anstralia, we cau proudly point to a 
Alacartliur. When will his mantle fall on other Colo¬ 
nial improvers of his stamp ? 

The dawn of better prospects than have appeared for 
a long time past, is beginning to give sure indications 
of more intellectual light in rural affairs, and of 
more correct, if not scientific investigations on Horti¬ 
cultural and Agricultural management than heretofore. 
The union of two societies, under the auspices of flis 
Excellency, the President, is, in general, a subject 
of congratulation, for union ought to bring powers of 
strength. 

It is rather to be regretted that the Pastoral interest 
has been omitted in the society’s plan, and more 
especially is thrown overboard in the prospectus of vour 
Sydney magazine. A combination with that inflnentiai 
and mainly productive body in this cojonv, would have 
greatly increased the available means* of extending the 
society’s usefulness, and surely none will deny”that 
Colonial agriculture and grazing and trade and com¬ 
merce, are all, or ought to be, connected indissolubly 
with one another, and reciprocate in regular actions and 
reactions. That, the nett profits of a nation or colony 
depend outlie principle, whether the people are greater 
consumers or producers, is a received maxim, patented 
When endeavouring to find a balance of the profit side 
of our ledgers, we ought to study well the soil and 
climatology of the various districts, and from thence 
determine their aptitudes for turning these to the best 


account, without endetiyouriug, as not unfrequently is 
attempted, to force the immutable laws of nature into 
obedience to our caprices. It is maintained that the 
colony is not deficient in men of intellect. Conditional 
circumstances, however, are often requisite to draw out 
modest merit. It is like a rare and delicate plant, 
requiring a little nursing and encouragement in its 
early stages. 

The parent Society should hare subordinate associa¬ 
tions in as many districts as may be deemed necessary, 
and the various transactions of moment ought to be 
communicated to bead quarters fur publication. A 
vast amount of important matter would thus be soon 
collected. \Veathecology is intimately connected with 
terracultuve. A series of well registered observations, 
correctly taken, would prove of (treat benefit to the in¬ 
habitants of every district or locality. With this de¬ 
partment we are sadly behind in Australia. The duo 
adaptation of plants to their favoured soils and climes 
fortes one prime cause of human success. All our ter¬ 
ritorial divisions are not suitable for growing wheat or 
barley, or oats or potatoes, Vegetation. of mild latitudes. 
One part may be fairly supposed to yield good crops of 
maize, or the yam, or the potatue; and a second, plain- 
tains, apples, peaches, wheat, plants of mild regions. 
Another part is eminently proved to yield the finest 
cotton, pine apples, bananas, oranges, olives, dates, 
coffee, tobacco, &c. And a third succeeds with the vim v 
In the last article of produce the Hunter Hiver Vine¬ 
yard Association merit all commendation, as a band of 
intelligent, men united, joined together to effect a great 
and a patriotic pm pose. They looked around with tlm 
design of selecting other plants than those of wheat and 
maize. wherewith to raise a commodity of export, and 
the vine happily became their favourito choice. Ky 
well conducted experiments, interchanges of scientific 
and practical knowledge, and, oh rare, unanimity, tha 
cultivation of this new branch of colonial economies is 
firmly established. Perhaps premiums offered by this 
Society fop the greatest number of acres laid out tn one 
year in vineyards by one pi an top would tend to ac¬ 
celerate the extension of this branch of industry, as 
there are thousands of acres in the colony- more fit for 
growing the vino than adapted for any other kind of 
crops or plantations. 

The physical distribution of plants and their values, 
if introduced into this colony, either for home use or 
for commercial purposes, is an object of very great 
importance. Nor should vegetable pathology be over¬ 
looked in the programme. To the importers of new 
seeds, plants, bulbs, roots, &c., adapted to one or other 
the soils or climes of this colony, accompanied with an 
outline of the best known mode of propagating, culti¬ 
vating, and preparing for utility, with'a subjoined 
notice of any disease to which such plants, &c , mav bn 
liable, and the means, if known, of prevention or of 
cure, strong encouragement ought to be given. The 
economy of raising improved varieties of agricultural 
plants cannot he omitted in the series, and, almost 
equally important, the best time for sowing or planting 
in given soils, temperatures, moisture, hydrometry, and 
theseverat varieties of vegetable substances submitted 
to consideration. 

The construction of tanks, of water dams, reservoirs, 
and the cheapest and most effective modes of irrigation; 
under varied situations and circumstances, demand a 
foil share of the society's attention, recommendation 
and reward, in such a country as Australia : now 
when the rain portion of the Hve-tographic cvcle or 
circle is passidg, and dryness if hot drought may attain 
be anticipated in their periodic times. An Australian 
system of cropping in proper rotation; if not possible to 
introduce into immediate) practice, may yet, if recom¬ 
mended, ho eventually followed with’ good effects. 
The Number system, or worse. No. 1 do., means IG or 
-0 successive wheat crops (if the land bears them so 
long), which fast and effectually impoverishes the soil 
and leaves it not dissimilar to the Virginian tobacco 
grounds, where weeds themselves refuse to grow. 
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The No. 2 of sometimes wheat and occasionally 
maize is a lit: ie improveneni, for maize is fully as ] 
exhausting a crop as wheat; hut under the maize | 
crop the laud may receive horse or hand hoeing in 
all moderation. The intervening months, instead 
of winter fallowing to the laud is liberally fertile 
of weeds, and occasionally we may see a most enor¬ 
mous growth of tall magwort, ten feet high, by way 
of alternate green crop, and the severest crop of 
any for the overtaxed ground. Such specimens of 
Australian farming too often meet the observant 
eye. The mode is, plough when delay is no longer 
possible, and plough badly ; sow any seed at hand; 
harrow as much as at least will cover in the seed, 
nearly ; and leave the rest to Providence. Talk of 
using manures ! A most visionary proposition, 
which none except fools fond of work would prac¬ 
tice ; although, extraordinary as it may appear, 
those same fools have always by far the best crops, 
which raises a doubt, which parties may after all 
prove the greatest ninnies. No land would pay a 
clear fallow and a foot deep ploughing better than 
the young Australian soils. The arable acres of 
few countries receive Jess. No woiraer, then, if 
our averages rise no higher than 15£ bushels for 
wheat, and IdX for barley ; they ought to be 
doubled under improved management. 

Experiments with hydrate of lime—not lime ! 
made from shells, but from compact limestone— 
would prove highly advantageous to the agriculture 
of this colony. Lime will V; always applied with 
best effect to clay loams or ferrugenous soils. On 
the other hand, for lighter lands let us apply 
crushed hones in the form of phosphate and car¬ 
bonate of lime, one half their constituents. It is 
discreditable to the colony that so great a waste of 
valuable manure from bones should yearly be 
thrown away, by families, by butchers, and especi¬ 
ally at Bouillant or fat melting establishments. 
Where also are our gelatin seups and gelatin bis¬ 
cuits to any extent, or the gelatin Brutfiu, made 
from the sculls, shankbones, &c. f of sheep ? Per¬ 
haps the time is at hand when Bouillant establish¬ 
ments may attach mills to crush the bones by their 
steam machinery, and construct presses for com 
pressing and then drying the muscular remains, or 
vegetamenta, for valuable manure, rather than have 
it east into the dunghill or washed away by floods. 

We certainly are not an economical people. 
Mr. Iluskisson, in 1829, estimated that £150,000, 
expended by the British farmers tor importing 
from the continent bones alone, were the fertile 
means of raising 500,000 quarters extra produce of 
wheat. And it may saleiy be hazarded that as 
much valuable matter is swept annually into the 
harbour of Sydney, or into various creeks and 
rivers adjoining towns or melting establishments, 
as would raise 20,000 additional quarters on any 
wheat growing lands in this colony, besides afford¬ 
ing nutrition to future crops. The quantity of 
hoof and horn exuviae thrown away would be of 
themselves worth a round sum, for the manufacture 
of the beautiful yellow prussiate of potass, which 
produces in the calico jirintcr’s hands so very 
showy blues and greens. 

Farther. The improvement of our gregarious 
animals, in a great pastoral country, is a subject 
second to none. All breeds have -a tendency to 
degenerate if not kept up by due attention. ~No 
occupation demands more skill; no avocation 
more attention. Hence so very few breeders have 
succeeded. In Australia the stockowners have far 
greater difficulties to contend with, especially, in 


managing cattle, than their confreres in Britain, 
France, or Germany, from the semi-wild state in 
which their beeves usually run. We have no suffi¬ 
ciently extended experiments upon tills subject, 
and no positive data for enabling us to determine 
the comparative proximity of any given breed with 
a legitimate zoological standard of the species. 

Some time ago the following question was pub¬ 
lished by the author in one of the daily papers, but 
never answered,—namely, “ What methods are es¬ 
sentially necessary to conduct successful breeding 
of domestic animals, for the purpose of raising and 
retaining them in a higher degree of physical im¬ 
provement?” It is by far easier talking widely 
than answering definitely and categorically, and so 
the subject dropped. 

Regarding an experimental farm, an affair, if 
rightly conducted, of-vast importance to all the 
colony; all the colony, therefore, ought to con¬ 
tribute towards its formation. It is indeed a Go¬ 
vernment measure. By applying the tunds of this 
Society for carrying on such a farm, the Com¬ 
mittees will soon find themselves hampered, 
crippled, and unable to promote objects of general 
usefulness in various other departments. Unless 
such a farm is made to support itself, its existence 
will not be so lasting as British cases of farms, for 
nineteen years, at a fair rent. All such concerns, 
if fully staked and started, ought to he made self- 
supporting—afterwards—or else their days will 
soon be numbered; and the history of too many 
experimental farms may serve as warning beacons. 

In a single essay of this kind the subjects are by far too 
numerous to find a place for even cursory notice. The 
pig itself seems to be treated with too much neglect. Let 
readers trace the rise of Cincinnati on the Ohio, and then 
learn what has and what may be done with this despised 
branch of rural Industry. Than Moreton Bay, no Austra¬ 
lian division is better adapted forprofitingby the gvs genus. 

Finally. If we are resolved to promote the best in¬ 
terests of this colony, its progressive advancement must 
be made uuder the influences and examples of leading 
men. Let us have able leaders. We may deem ourselves 
fortunate indeed to have found a talented leader in chief. 
But a numerous staff of subordinate officers are also re¬ 
quired, not all assembled in 'Sydney, but judiciously dis¬ 
tributed over the various districts of this extensive land. 

Hitherto horse racing constituted the principal colonial 
efforts for ostensibly improving that valuable kind of 
stock, if any improvement really ensued. Now, however, 
our serious endeavours should be directed to advance 
every interest of this embryo empire. To promote horti¬ 
culture, agriculture, and every other kind of culture, with 
good breeding in all its branches, will demand a combined 
system of operations, calling forth all our energies, and 
requiring all our wisdom. .And let it no longer be im¬ 
puted to us that we lack both abilities and vigour to 
expand the material resources of this giant eolony. But 
we require rules to regulate : precepts to guide ; compe¬ 
tition to arouse and stimulate wholesome emulation. We 
must instruct by example, and encourage by reward. 

Shall Britain boast of dOO Agricultural Associations, 
and 115 Farmers’ Clubs, and will we, in the oldest Aus¬ 
tralian colony, supinely look on, while others out juniors 
are pressing on a-head, and we incur the risk of being dis¬ 
tanced, without making strenuous exertions to do a little 
in our generation for a country which has done so much 
for many of us. Forbid it fate: prevent it public spirit. 
If men can afford to farm ill, then they can much better 
afford to farm well. If stockowners lire, under the pre¬ 
sent system of lilth management and less skill, how 
superior their position with improved runs, improved 
fleeces, improved carcases, and improved stamina in their 
flocks and herds ? And the writer hopes no one will 
imagine that he presumes to dictate. He only throws out 
suggestions. If one of'these will prove of utility, your 
co-member will feel amply rewarded for the trouble of 
composition, ROBERT MESTON. 
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IMPROVEMENT OF PASTORAL 
LANDS. 

Having had my attention drawn to the subject of 
improving pastoral land, by the kind advice ol Sir 
W. Denison and reported in the Sydney Magazine, 
loth June last, I take the opportunity of offering a 
few observations on the subject which may be of 
advantage to some — particularly - those holding a 
limited number of acres. 

About fifteen years ago, it occurred to me that 
by pulling or knocking up with the back of the 
axe all such bushes as were too small to hack, and 
killing all trees above that size by hacking them 
round stump high, I should have a better chance 
of a good crop of grass. I engaged a man to do 
seventy acres in this way, at three shillings per 
acre, at which he earned good wages. Before two 
years had elapsed, I found that the stock became 
very loud of grazing upon the land where the trees 
had been killed. I then had ninety acres killed in 
another paddock, and subsequently forty acres in 
a third. The bark and leaves that fall from these 
trees afford a heavy coat of manure, either burned 
or allowed to rest upon the land. I conceive this 
inode renders the land more productive, and the 
grass sweeter and more nutricious. In two or three 
years, the small trees and limbs of the large ones 
begin to fall, and roots to decay. This land becomes 
much more open, the frost disappears much earlier 
from the land where the timber has been killed 
than in hush land. I leave a portion of each pad- 
dock in its natural state as shelter for the stock in 
cold stormy weather, at which time limbs and trees 
are most likely to fall. Notwithstanding the cattle 
are exceedingly fond of the grass on the dead 
timber land, and I have constantly kept a large 
number in these paddocks, I am not aware of one 
accident among them by a tree or a limb falling. 
This method encourages the growth of while 
Dutch clami: all my land, upon which the trees 
have been killed, is covered with it; and I have no 
doubt that in a few years it will supersede all the 
native grasses, particularly in this climate. Land 
treated in this way should be gone over yearly, for 
the first two or. three years, for the purpose of 
removing such seedlings and suckers as may make 
their appearance. This can be effected very 
expeditiously indeed, if trees are hacked in summer. 
When the sap is up there will but few appear. 

I have had ample proof that land treated in this 
way will maintain treble the number of stock that 
it will do in its natural state. If at ariY time any 
portion of this land should be required for agricul¬ 
tural purposes, it can be cleared at one-fifth of the 
expense drat clearing land upon which the timber 
is green. Every summer furnishes additional 
proof of the advantage of killing timber upon pas- 
turai land. 1 have been long of that opinion, and 
regret that circumstances have prevented me from 
going more extensively into it, but hope in future 
to be able to give the matter more attention, and 
to do some portion of my land every summer until 
four-fifths of my estate is killed. I shall in this 
case, of course, reserve all such trees as are or may 
be fit for building or fencing purposes. These 
trees will improve the appearance of the land, be¬ 
sides their utility. 

HENRY BADGERY. 


EXTRACT. 

IODINE IN THE UNITED STATES. 

^ The curative properties of Iodine in a variety of 
I diseases have been known for the last twenty years 
j to the faculty of Europe and the United States, 
but hitherto its use has necessarily been limited to 
its combination with other substances - as an “ al- 
I coholie tincture,” or with double its volume of 
j iodine of potassium in other preparations, its ex- 
I lubition in either form being very frequently inad¬ 
missible—when the introduction of “ pure iodine” 
uncombined into the system would, had it been 
possible, have been extremely desirable. This dif¬ 
ficulty, so long and so severely felt, will, it seems, 
for the future, be entirely obviated by the result of 
the chemical experiments recently effected by a 
J physician and chemist of Brooklyn, New York, 
j judging from the following editorial of one of the 
first medical publications of the present day, the 
American Medical Monthly , for September, edited 
I by Edward H. Parker, A.M., M.D., &c., under the 
supervision of the faculty of the “ New York 
Medical College.” The following' is the article al¬ 
luded to : — 

“Dr. Candsell’s * aqueous solution of iodine.’— 
In our number for Ju<y we noticed a ? preparation 
of iodine/ of which samples had been‘sent us by a 
gentleman of this city. In that notice we ought, 
perhaps, in justice to have slated that our attention 
was first called to the possibility of producing a 
concentrated * aqueous solution of iodine,’ by Dr. 
Henry W. CausaeII, of Brooklyn, New York, who 
tells us that for some years he has been trying 
experiments, with a view to effect that object, in 
Paris and in London, with only partial success, but 
more recently in this city with the most satisfactory 
results; having found in the Croton water of New 
York chemical properties which neither the waters 
of the Seine nor the Thames appear to possess. 
Dr. Candell has sent us some of the ‘solution’ 
prepared by him, which has been very carefully 
analyzed by a skilful chemist, and is found to be 
a really pure and concentrated ‘ solution of iodine 5 
in water, uncombined with any other substance, 
and of a strength ten times greater than had 
hitherto been considered practicable by any of the 
chemists of Europe or the United States; thus 
placing in the hands of the faculty a simple, 
easily-controlled, and effective means of introdu¬ 
cing pure iodine into the system of patients in all 
those diseases in which the use of iodine is indi¬ 
cated. _ Dr. Cansdell states that he has used this 
preparation with the most beneficial results in 
many severe cases of scrofula, rheumatism, and 
particularly in obstinate cases of intermittent 
fever, where the exhibition of quinine and 
‘ Fowler’s solution ’ had failed to produce their 
usual effects. And in order that Ihe faculty may 
have an opportunity of testing the therapeutical 
value of this newly-discovered preparation, Dr. 
Cansdell has offered to furnish a gratuitous supply 
to any or all of the hospitals in the city ; and, with 
a liberality 7 of spirit that should at least entitle him 
to the thanks of the profession, he has pledged 
himself shortly to acquaint us with the mode of 
preparing this addition to our remedial agents, 
which we shall have much pleasure in communi¬ 
cating to the faculty.” We leant that the doctor 
has brought his discovery before the French and* 
English medical societies .—Philadelphia Evening 
I Journal. 
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METEOROLOGICAL REPORT. 

Sydney, Month of December, 1857- 

From observations taken at 9 a.m. and 9 p-m. each da?/. 


I 

Barometer, Re¬ 
duced &c. 

Temperature of Air. 

Moisture 

o 

S’ 

p 

be 

P 

P 

m 

Cloud, 

Winds. 

Remarks 

on 

Weather, etc. 

‘‘o ■ g 
c S s. 

P 

P 

s 

M 

S 

Minimum. 

Range. 

Daw point. 

Rain. 

Inches. 

1 Extent. 

Form. 

Gene ral 

Direction 

1 

30030 

69'2 

76-4 

58-8 

17-6 

57-2 

•00 


1 

| Cu. 

NNE. 

Fresh breezes and fine. 

2 

29-824 

69-3 

79-4 

53-8 

25-6 

59-4 

•53 


6 

Ci.-St. Ni. 

South 

Thunderstorm. 

3 

•904 

59-7 

66-2 

56-3 

99 

54-8 

•07 

10 

10 

! Ni. 

SSE. 

"J Strong winds and 

4 

30-036 

62 T 

66-G 

57 0 

0-6 

572 

*05 

25 

8 

f Cu. Ni. 

SE. 

> large black 

5 

•226 

64-2 

71-5 

56-0 

15-5 

54-0 

■00 

100 

3 

Cu. Cu.-St 

SE. 

J clouds. 

68 

•192 

69-2 

76 9 

49-3 

27-6 

57-3 

•00 

149 

O 

Cu. 

NS. 

1 Very fine. Fresh 


■143 

70-6 

77-6 

505 

271 

59-8 

.00 

134 

0 


NE. 

[ sea breezes. 

8 

29-926 

72*2 

81 2 

610 

20-2 

62-5 

•00 

134 

0 

Ci.-St. 

NNE. S. 

Sultry. 

9 

•992 

G9-5 

71-8 

61-0 

108 

034 

•28 

72:10 

Cu -Ni. 

S. NE. 

9th. Remarkable thun- 

10 

30-022 

70-5 

75-8 

6-31 

12-7 

65-9 

■00 

120 

4 

Cu. 

SE. 

derstorm. 

11 

29-894 

73-8 

811 

63 6 

17-5 

65-2 

00 

134 

5 

Ci.-St 

NNE 

Sultrv. 

12 

•832 

74-3 

90-2 

047 

25-5 

670 

•00 

8940 

Ci.-St 

NE. S. 

“ Southerly ” at 9 p.m. 

13S 

30 094 

63'(5 

70S 

583 

12-5 

553 

•09 

38! 

6 

Cu 

SSE. 

Thunder-shower 

14 

•228 

65-7 

72-2 

580 

14-2 

50-3 

■07 

51 1 

6 

Cu.-St 

SSE 

Dark clouds. 

15 

•190 

69 '9 

810 

58-3 

22-7 

63-0 

•05 

121 

3 

Cu. 

E. NE 

Agreeable weather. 

16 

•0S2 

70-9 

79-1 

64-0 

lo’4 

02-2 

•00 

78 

0 

Ci.-St. 

NH. 

3keet-Iightning. 

17 

29-933 

70-3 

80-8 

GO-3 

20-5 

oo-i 

•00 


6 

Ci.-St. Ni. 

SW. Var. 

rhunder clouds. 

18 

•878 

75-0 

810 

54-3 

29-7 

03-8 

•00 

70 

0 

Cu. 1 

NE. 

Fine. 

19 

•795 

730 

81-3 

GIG 

20-2 

050 

•00 

139 

0 


NE. 

Sheet-lightning. 

20S 

•860 

70-2 

783 

G2-3 

16-0 

02-6 

•00 

53 

8 

Cu. 

South 

| Fine but 

21 

•987 

72*0 

81-2 

61-6 

19-fi 

62-8 

•00 

121 

0 

Cu. 

NE. 

>• cloud v 

22 

30-045 

72-9 

82.2 

64-4 

17-8 

651 

•00 

104 

10 

Cu. 

NE. 

j weather. 

23 

29 8S9 

76-7 

84-3 

69-0 

24-3 

G7‘5 

•00 

138 

1 


NE. 

Strong breeze. 

24 

•921 

81-2 

108-0 

630 

450 

55-0 

•00 

116 

3 

Cu. 

NW. S. 

Extreme hot-wind 

25 

30213 

64-6 

63-8 

62-3 

6-5 

57-4 

•00 

8 

10 

Cu. 

SSE. 

Black clouds. 

26 

29-975 

72-S 

80-8 

48-3 

32-5 

620 

•00 

110 

4 

Ci.-St. 

NNE. 

Fine. 

27S 

•852 

G9-5 

83-5 

59 0 

24-5 

617 

•00 

43 

9 


SSE 

Much cloud. 

28 

•846 

70-4 

79-3 

59-3 

20-0 

60-2 

•00 

83 

5 

Cu. 

North, 

Clearing. 

29 

•763 

69-2 

73-3 

64-4 

S-9 

590 

•00 

10 

10 

Cu. 

SW. SSE. 

Southerly squalls. 

so 

30-013 

65'2 

71-5 

59-3 

12-2 

55'2 

•00 

17 

9 

Cu. 

SSE 

1 Dark clouds, clear- 

31 

•071 

64-2 

720 

50-8 

21-2 

5S-0 

•12 

22 

0 

Cu.-Ni. 

NE. 

j ing at nights. 


30-237 

950 

108 0 


59-7 

70-0 

•53 


10 

Hi 

ghest ) of single readings. 


29-600 

59-2 


48-3 


51-2 



0 

Lowest J at 9 a.m. or 9 p.m. 


29-991 

69-7 

78-3 

58-9 

104 

CO-5 

1-26 

86 

'55 

Means and sums. 

December, 1857. 





1 57 0 








29 935 

66-6 

76-0 

| 19-0 

58-0 

| 4-11 

... 

•65 





N.B.—The observations are not corrected for diurnal 
range The principal instruments have been compared 
at Greenwich, and the readings are all reduced ac¬ 
cordingly. 

Pressure .—The barometer is 11 feet, above the sea-level 
the greatest range of pressure is *037 inch. The 
mean gaseous pressure of dry air is 29'463 inches. 
The average weight of a cubic foot of air is 523 grs. 
The reading of the barometer has, on the whole, 
been very fluctuating this month. 

Temperature of Air ,—The mean of all self-registered 
maxima and minima is 68 6 degrees. The adopted 
mean temperature of the month is, therefore, 69’1 
degrees. The adopted mean temperature ol the month 
for the two previous years is 66*5 degrees. 

Moisture .—The dew-point is calculated from readings of 
Negretti’s and Zambia’s dry and wet bulb thermome¬ 
ters, by the use of Glaisher’s tables. 2nd Edn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m, is 64'5 degrees. The mean elastic force of 
vapour is *528 inch. The average proportional 
humidity of the air is denoted by 73, perfectly dry 
air being taken as 0, and saturated damp air as 100. 

Ram .—More or less rain fell on S days during the 
month. The total depth being 1*26 inches. It is 
collected at one foot above the ground, and measured 
at 9 p.m. 


Evaporation *—The total depth of water evaporated with 

full exposure to sun and wind is 6'03 inche s 
Omitting four davs. 

Sunshine .—'The numbers in the eleventh column denote 
roughly the proportional total amounts of sun’s 
heat fallen during each day, as measured by the 
sun-gauge described in the Sydney Magazine for 
August. . ^ , 

Clotid. —Tl\e extent of cloud is expressed by the tenths 
of the whole sky covered by it. 

The forms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred dunng 
the month being added in figures. 

Cumulus 20 “ Ci-Cu. ^Cirro-cumulus. ... 0 

Cirrus.0 Ci.-St. Cirro-stratus . 7 

Stratus.1 Ou.-St. Cnmulo-stratus .i. 1 

Ni Nimbus,...6. 

Winds .—The winds may btf thus summed up. 


Cu. 

Ci. 

St. 


NW. 

SW 

South 

Yar. 


1 day 

l- 

4 

I f 

North 


SSE 

SE 

East 


64 davs. 

3 „ 

4 » 


N E 10£ 
NN E 3£ 
1 day. 


The temperature of this month was, on an average, 
nearly three degrees above that of the same month 

for the last two years. ___r A>T n 

W. S. JEYONS. 

Double Bay, near Sydney, N.S.W. 
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THE ACTION OF SYDNEY WATER 
UPON LEAD. 

There is nothing more foreign to our 
wish, or more repugnant to our taste, than 
to attract public attention to ourselves. 
But having lately suffered from two very 
severe attacks of illness which we can dis¬ 
tinctly trace to drinking Sydney water that 
had been allowed to stand for some days 
in lead pipes, we feel it to he a duty .we 
owe to humanity to throw aside all per¬ 
sonal considerations, that others may he 
warned by the recital of our sufferings. 
Since we discovered the cause of the illness 
to which we have alluded, several other 
similar cases have been brought under our 
notice. We firmly believe that there is 
at all times in Sydney a great amount of 
sickness which may be referred to this 
cause alone, and me would earnestly beg 
the medical profession to direct their at¬ 
tention to the peculiar symptoms presented 
by these attacks. 

The circumstances attending our own 
case are so clear, and may be so instruc¬ 
tive, that we shall detail them as simply 
as possible, lioping that the narrative may 
guide any wlio may be suffering from simi¬ 
lar causes to tbe source of their disease. 

On the first of January, 1858, the writer, 
then in perfect health, entered on the occu¬ 
pation of some newly constructed offices. 
The Sydney water had been laid on to a 
lead cistern by means of a lead pipe. 
From this lead cistern another lead pipe 
terminating in a brass tap, supplied the 
water for the offices. The plumbing work 
had been completed some days, and the 
water bad been standing exposed to the 
sun in the pipes. The writer is a large 
water drinker, and the office keeper w r as 
accustomed to fill a jug from the pipes 
the first, thing in. the morning for daily use. 
The .weather being very hot in the first 
week of the year, tile writer drank freely 
of this water. In one week he v r as con¬ 
scious of an uneasy sensation in the 
stomach, and of unusual depression of 
spirits. In exactly one fortnight he was 
seized with violent bilious vomiting and 
the most severe colic. The^sickness and 
colic continued for thirty-six hours with¬ 
out cessation. The pulse was low and 
oppressed, not forty beats in a minute, and 
the extremities were clay cokl. There was 
also obstinate constipation of the bowels. 
The usual remedies for bilious colic were 
No. 9. Feb. 1858. 


applied, as the cause of the attack was not 
suspected. After three days the urgent 
symptoms were removed, and the writer 
slowly recovering, returned again to the 
office, where he again drank freely of the 
water. Exactly one fortnight - elapsed 
when he was prostrated with another at¬ 
tack, exhibiting precisely similar symp¬ 
toms to the previous one. His medical 
attendant, acknowledged to be one of the 
most skilful, kind, and attentive in the 
city, and to whom the writer feels most 
deeply grateful for the anxious interest he 
took in the case, again treated it as bilious 
colic. The colic and subsequent constipa¬ 
tion was even more severe on this occasion 
than before ; but at length they yielded to 
the means employed. 

While recovering, the idea struck the 
writer that it might be the water which he 
had drunk at the office. He accordingly 
drew off a jug of it, and seut it to a chemist 
to analyse. The application of the very 
first test disclosed mi alarming amount of 
lead in suspension, and there was no longer 
any doubt as to what had caused these 
painful visitations. 

If this had been a solitary case, we 
should not have felt it necessary to disturb 
the confidence of the citizens in the mode 
usually adopted for distributing the water 
supply, but we feel strongly that it is our 
imperative duty, as the conductor of a 
journal devoted to scientific enquiry, to 
raise a warning voice when so many are 
exposed to the insidious attack of disease. 

Our warning would he useless if we 
were not to point out.a remedy, and there¬ 
fore we wish to impress on our readers the 
following hints. First. That the water 
supplied to Sydney, if it pass through 
leaden pipes, ought to be filtered before it 
is drunk. A common sand filter is all 
that is required, as the particles of sand 
seem to arrest the lead by a mechanical 
action. Secondly. That water which has 
been long standing in lead pipes ought not 
to be drunk at all, it becomes highly 
deleterious. Thirdly. Should any of our 
readers meet with a case of disease pre¬ 
senting symptoms similar to those de¬ 
scribed, it would he a charity to the suf¬ 
ferer, and a duty to. humanity, to suggest 
that enquiry be made as to the source of 
his water supply. 

We have now, with great reluctance, 
discharged a public duty. There will pro¬ 
bably be some literary sharpshooters who 
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will ridicule the idea of an editor making 
his personal ailments the subject of a lead¬ 
ing article, and some medical practitioners 
who will doubt our conclusions as to the 
cause of them, but we have no doubt 
whatever; and we are sure that wo should 
have been guilty of a shameful neglect of 
duty if we allowed our desire for privacy 
to suppress this narrative of our painful 
experience. 


TRANSACTIONS OF THE AUSTRALIAN 
HORTICULTURAL and AGRICULTURAL 
SOCIETY. 

THIRTEENTH MONTHLY MEETING. 

Held in the Hall of the Chamber of Com¬ 
merce, Sydney Exchange. 

Tuesday, February 2nd, 1858. 

The President in the Chair. 

Members of Council present.—Messrs. 
J. E. Blake, T. W. Shepherd, P. L. C. 
Shepherd, F. Mitchell, G. A. Bell, F. 
Creswick, W. S. Wall, W. Deane, Hon. 
Sec. ; Dr. Houston ; and about 50 mem¬ 
bers and their friends. 

MINUTES. 

Minutes of last meeting read and con¬ 
firmed. 

PAPERS READ. 

Mr. W. Stewart, of Balmain, read a 
paper on a simple mode of raising water 
by cattle power, the principle of which 
was made very clear to the meeting by 
means of a very well executed working 
model. 

The President remarked that this means 
would be found very useful in the interior. 

The President called upon Mr. P. L. C. 
Shepherd to read a paper on a method of 
numbering plants. 

The President read a paper from Mr. 
Lewis Markham, of Armidale, on ■ the 
Potatoe, its culture, disease, and preven¬ 
tative. 

Mr. T. W, Shepherd observed, with re¬ 
ference to some remarks made in Mr. 
Markham’s paper, that the crown of the 
potatoe always produces the best plants. 
It w'ould be necessary to know how long 
the potatoe had been cut before planting, 
which might have made a material dif¬ 
ference in the experiment spoken of by 
Mr. Markham. Mr. Shepherd also ob¬ 
served that it was the custom in England 
to cut tire potatoe some time before being 
planted. In this colony, on account of 


the dryness of the climate, it was generally 
planted immediately on being cut. 

The President remarked that in Van 
Diemen’s Land it was the custom to cut 
them three days before planting. 

Mr. J. E. Blake proposed a vote of 
thanks to the w'riters of the several papers 
which jiad been read this evening, which, 
on being seconded by Mr. T. W. Shep¬ 
herd, was put to the meeting by the Pre¬ 
sident, and carried by acclamation. 

MODEL FARM AND GARDEN. 

The President laid a tracing of the Go¬ 
vernment Domain at Parramatta upon the 
table, and informed the meeting that the 
Council W'ere now' deliberating on the way 
of raising funds to carry out that very de¬ 
sirable object, the establishment of an 
experimental or model farm and garden ; 
and w'hen they had decided what course 
they would pursue, they intended applying 
for a grant of a portion of the Domain for 
that purpose. 

Mr. Thomas Walker asked if any esti¬ 
mate had been formed of the amount re¬ 
quired. 

The President informed him that he 
could not speak definitely on this point at 
present, hut that the Council would soon 
he in a position to lay before the Society 
and the public every information on the 
subject. 

Mr. T. W. Shepherd wished to make a 
few remarks with respect to a paper from 
Mr. R. Meston, which had been read at 
the last meeting on Agricultural Associa¬ 
tions and Improvement Societies, in which 
the w r riter complained that the Society had 
omitted pastoral interests in its plans. Mr, 
Shepherd said that this was a great mis¬ 
take of Mr. Meston’s, for the Society 
wished to encourage the improvement of 
sheep, cattle, and pasturage, by every 
means in its power, and it was only on 
account of the limited ftmds at the disposal 
of the Society that had hitherto prevented 
them from giving a grand exhibition of 
stock which they trusted they would soon 
be in a position of doing. 

MEMBERS PROPOSED. 

Mr. Moutry, Church Hill; Mr. Mivel, 
American Consul, Macquarie Place ; Mr. 
W. Hemming, Elizabeth-street. 

exhibits. ( 

Mr. John Gay exhibited and presented 
the Society with a very fine dried speci- 
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men of Blancifordia Grandiftora, which he 
informed the meeting grew to the height 
of five feet, and that he had obtained the 
same from the Wollombi mountains. 

PAPER POR NEXT MONTH. 

Mr. P. L. C. Shepherd, on remarkable 
plants. 

The next monthly meeting will be held 
on Tuesday, March 2nd. 


NATIVE PLANTS, 

AND THE PASTORAL, AGRICULTURAL, AND HOR¬ 
TICULTURAL RESOURCES OF AUSTRALIA. 

No. 3 .—By T. IV. Shepherd. 

In all ages, and without exception, civilized 
nations have resorted to artificial means, or culti¬ 
vation, in order to increase their supply of food or 
clothing, by rendering their lands more fruitful 
and productive than nature’s hand had left them; 
and history everywhere teaches us that the advance 
of civilization, and refinement of intellect, has 
been accompanied, invariably, by a corresponding 
progress in the pursuit of agricultural or horticul¬ 
tural development. In like manner we are taught 
that a decline in the one will most surely be at¬ 
tended by decline in tile other. .England affords, 
perhaps, the inost striking modern instance of the 
former. In her fields and in her meadows, in her 
forests, and even in her moors and fens, the art of 
husbandry has attained to a degree of perfection 
infinitely in advance of any other country on the 
face of our globe; and as she excels all nations in 
this particular respect, so also she excels them in 
all that constitutes true greatness in a nation. 
And it will be found that the same position holds 
good respecting all other countries. 

Many instances of declining civilization, accom¬ 
panied by declining agricultural prosperity, might 
be adduced. Amongst others, the wonderfully fer¬ 
tile islands at the eastern end of the Mediterranean 
sea are striking examples. Rhodes, one of these 
islands (celebrated in history for the politeness and 
learning of its people, who were also distinguished 
for the cultivation of the arts and sciences, for. 
great riches, and extensive commerce), although 
only about 120 miles iu circumference, and con¬ 
taining a population of between 300,000 and 
400,000. yet was able to export large quantities of 
grain, and other products of the soil. It has been 
said of Rhodes, *• that its soil is so rich and fertile, 
that it produces every delicacy which man can wish 
to enjoy ; and the air is the most pure and serene 
that he can breathe.” Indeed, such is the beauty 
of the country, and delightfulness of the climate, 
as to give occasion to the poets to feign that Apollo 
rained golden showers upon it. and blessed ii with 
his most salubrious beams." 

“ The glorious ruler of the morning, Lo, 

But looks on flowers, and straight they grow; 
And when his beams their light unfold, 

Ripens the dullest earth, and warms it into 
gold." 

Little more than 300 years ago, this beautiful 
island was conquered by the Turks; from that time 
the arts and sciences ceased to be cultivated, civi¬ 
lization vanished, and with it all its agricultural 
greatness; and although formerly able to export 


its products largely, besides supplying the wants of 
little less than half a million of inhabitants, vet at 
the present time it scarcely furnishes food sufficient 
for the sustenance of a population reduced to less 
than 50,000. Thus we see, perhaps, the most fer¬ 
tile island in the world now peopled by a starving 
and degraded race, chiefly because all those arts 
and pursuits which tend to ennoble the mind, and 
render man happy and prosperous; and amongst 
which the cultivation of the soil holds a conspicu¬ 
ous and important place, have been neglected. ' 

While almost all countries resort I o some species 
of cultivation, in order to procure food for man, 
yet we find that the cultivation of plants for the 
sustenance of domestic animals, particularly of 
horses, sheep, and cattle, has always been confined 
to nations distinguished by the advancement of the 
practice of agriculture, and the other arts attend¬ 
ant upon civilization. Although, in early ages, 
flocks and herds were considered as indicating 
power and greatness amongst the most eminent 
nations of antiquity, such as the Jews, Egyptians, 
and Greeks, yet it is not certain, that any plants 
were cultivated for the exclusive purpose of feeding 
these; such probably was the case, hut no proof 
pro or con can now he found. 

It is certain, however, that the Romans largely 
practised this branch of industry in the first century 
of the Christian era, and we find that they there 
cultivated many of the plants still in use, such as 
clover, lucerne, vetches, &c. According to an 
agricultural writer of that age, the cultivation of 
the soil was deemed the most honorable of pursuits, 
excepting only that of tile soldier. He says:— 
“ The earth delighted to he ploughed with a shear, 
adorned with laurels, and by a ploughman who had 
been honored with a triumph.” . 

On the decline of the Roman empire, and 
during the barbarous ages, it is probable that the 
artificial feeding of domestic herbiverous animals 
was only practised to a very limited extent, if not 
totally suppressed; but in the 16th and 17th 
century it was revived first in Holland, and after¬ 
wards in England, where it has ever since continued 
to advance and flourish. 

I have been led into these remarks in order to 
show that if Australia is to become great or remain 
civilized, the cultivation of the soil cannot be 
neglected. Unless some means be found to vastly 
improve our natural pastures, those engaged in 
pastoral pursuits must, from being so thinly 
scattered, become in a generation or two little 
superior to savages. Railways will never he con¬ 
structed through a country so poor that it requires 
many acres to produce a hale of wool, or a square 
mile a cask of tallow. But poor as our pastures 
are, they must rapidly become poorer, unless some¬ 
thing be done to improve them. And the sooner 
that something is begun, the better for all parties. 

It is w;ell known that some of our most esteemed 
pasture grasses have already disappeared from the 
runs of the cider districts, and it is more than 
probable that many others as valuable, although 
less noticed, because less conspicuous, have also 
disappeared from the same cause, which is the 
continual eating oil' to which they are subjected by 
cattle and sheep. This eating, off destroys the only 
means oi production which the plants possess, 
namely, the perfecting and the distribution of seeds; 
and it is a natural consequence that the better the 
quality of the grass is, the sooner will it disappear, 
because the best are selected first and eaten down 










18G 


MAGAZINE OP SCIENCE AND ART. 


the most. Both sheep, cattle, and horses will pass 
by all grasses of moderate quality, so long as a 
“ tit-bit” is to be had. We might just as reason¬ 
ably expect that our farms and gardens would con¬ 
tinue to produce crops for our use, without putting 

the seeds, as to think our pastures will continue 
to furnish tho3e grasses which are prevented from 
furnishing the required seed. In the former, as 
every one knows, we would soon have nothing but 
worthless weeds, and I am convinced that in the 
latter the same result must follow. 

The first tiling required is to fix the attention of 
those most interested, get them to think, enquire, 
and experiment, and surely some effectual means 
will be discovered to accomplish the end in view. 
We must look to ourselves chiefly ; the experience 
of other countries, will he of little use, except as 
encouragement, for our climate, and in fact most 
other circumstances, differ so widely from all other 
portions of the world, that experience of the nature 
required can only be obtained on the spot. 

As a first step towards improving our pastures', I 
mean more particularly those inland tracts of 
country spoken of in two former papers on this 
subject, that I bad the honor of reading to you, I 
would propose the introduction of grass seeds from 
one part of the country to another, that is, when-' 
ever a species of grass or herb of such a nature as 
to suit for the pasture of sheep or cattle is found 
peculiar to certain districts only, seeds should be 
taken to those districts where it is not found. For 
instance, the coast counties of New South Wales 
produce many species of grasses not to be met with 
over the mountains, the most suitable of these 
inigjit be carried to stations in the interior, and 
cultivated for a year or two, in an enclosure of a 
few square yards in extent, to prove their capability 
of withstanding the excessive hot winds of those 
treeless parts of our island. Again, there are sonic 
grasses and herbs found on those very plains which 
are far more enduring than those most generally 
met with there; I have noticed that these particular 
enduring grasses, owing to the nature of their seeds, 
are not well calculated to spread from natural 
causes, it is obvious, therefore, that to increase 
them to any extent, man must disseminate the seed. 
And lastly, seeds of fodder plants should be pro¬ 
cured from various parts of the world, where the 
climate is in some measure like our own; but I 
confess that my greatest hopes rest upon our indi¬ 
genous herbage and grasses, although I am equally 
firm in the desire to try all means. 

After it has been found that a particular grass ot 
herb is adapted for the purpose required, some pri¬ 
mitive method of dispersing the seed when it has 
been procured is all that would be necessary; I 
know well that no other would he practised as yet 
in the colony. Suppose, then, you have procured 
a sufficient supply of the seed of the selected plant: 
wait for rainy weather in autumn, if the plant be 
capable of withstanding the usual frosts in a young 
state, otherwise sow in spring. Let a cart be started 
with the seed to the place where it is intended to 
sow it; a man or boy should then stand in the can, 
and as it proceeds thinly scatter the seed from him 
to the right and left as far as he is able. The cart 
should be followed by a herd of cattle or a flock of 
sheep, to tread the seed in, and prevent crotvs or 
others of the feathered tribes from peculating; in 
this way the cart should proceed a considerable dis¬ 
tance, say from one end of a run to the other, if 
there be sufficient seed for that purpose. If care he 


taken to scatter the seed thinly a few bushels of 
small seeds would sow several miles in length. 

To procure the seed, it would he necessary to 
enclose a space of ground and cultivate the plant, 
for it is unusual to find seed in sufficient quantities 
under natural circumstances; of course various 
modes of cultivation might have to be resorted to 
in various descriptions of plants, for one, the ground 
might require tillage, while for others it might he 
better without; all this must be left to the judg¬ 
ment of the experimentalist. 

By such means as these, worn out runs might be 
renovated. And not only might the rich grasses 
and herbs upon which the kangaroo, in times gone 
by was wont to banquet, hut which the greedy flocks 
and herds of the white man have almost obliterated, 
he restored, but also by the introduction of new 
kinds, be rendered far richer than they were in the 
undisturbed reign of the marsupials. 


NATIVE PLANTS. 

No. 4.— By Mr, T. Shepherd. 

Somewhat more than a year since I hnd the honor of 
reading, before the members of the Horticultural Improve¬ 
ment Society, the third of a series of papers which I had 
undertaken to write, on Native Plants, and the Pastoral, 
Agricultural, and Horticultural Resources of xtustralia. 

Absence from the colony prevented my promise from 
being further carried out at the time, and subsequently 
the dissolution of the society, in order to form our pre¬ 
sent consolidated body, has dfclayed the resumption of the 
subject until the present time, when, by the desire of 
several members of this society, I have decided, with your 
permission, to resume the subject, which 1 propose doing 
by continuing the series, commenced as before mentioned, 
in occasional papers to be read and considered at our 
monthly meetings as opportunity or convenience may 
permit. 

It will not he necessary for me, in resuming this subject, 
to refer at any length to the contents of my three preced¬ 
ing papers, because it is more than probable that most of 
the members now present were also present when they 
were introduced, atnl will consequently not require such 
reference. Resides, they have been published by the daily 
press in their reports of the proceedings of the late society. 
The only part of the subject yet touched upon has been 
the pastoral, and that with more immediate reference to 
the capabilities of that vast interior so destitute of water 
and grass, and the best means of improving It by^ supply¬ 
ing it with these very essential commodities, and I have 
still a little more to say on this part before entering upon 
those remaining. 

Unless something he speedily done to render our natural 
pasture lands more productive than they at present are, 
our population will soon outgrow the supply of animal 
food available from them, and consequently either have to 
resort to the artificial feeding of stocked greatly increased 
expense, or worse, have to depend upon other countries 
for it, notwithstanding the enormous extent of country 
which we occupy. And I am of opiuion that this state of 
affairs is much closer upon ns than at first sight appears. 
No doubt it will be difficult to make people generally be¬ 
lieve in such a possibility as this, particularly in the face 
of the vast inantities of good beef and mutton annually 
sent to the tallow pot, until within the last year or two. 
But ever since population poured in upon us through the 
gold discoveries, this sacrifice of food has continued to 
diminish, and is now completely discontinued, except at 
some of the most distant and out of the way localities, 
the demand for butchers’ meat being now about equal to 
the supply. The colony at Victoria, although extensive 
and much richer in natural pastures than any other of the 
Australian group, yet finds herself compelled to buy beef 
and mutton from her neighbours to the extent of a million 
sterling per annum at least. Tasmania is in a similar 
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position, although not to such an extent. Let it be 
granted, then, that the present consumption of Australia 
in this article is about equal to the present supply, it fol¬ 
lows that as the population grows so must the quantity of 
meat required increase. But we have already stocked 
nearly all our available country, therefore this country 
must be made more productive, or the supply must eeasb 
to increase in quantity, and of course the increased re¬ 
quirements of the people be met from some other quarter. 
Although we have taken it for granted that the present 
demand is met by a corresponding supply, so far as the 
congregated Australia are concerned, and 1 am prepared 
from this position to prove that, unless means be taken 
and successfully carried out without delay, to increase 
the productiveness of our uative feeding grounds, we are 
on the eve of artificial feeding, or more .likely and more 
ruinous, if not more disgraceful, on the eve of importa¬ 
tion ; 'yet I ain clearly of opinion that we have already 
passed that point where the ordinary supply is equal to 
the demand. I am led to this disagreeable conclusion, in 
spite of a strong desire to arrive at a different one. from 
the following considerations : — First. The position, with 
regard to this question, of Victoria, Tasmania, and I may 
also add, South Australia, all of which colonies are pur¬ 
chasers of, beef and mutton from their elder sister. New 
South Wales. Second. The whole, or nearly so, of the 
available country being already fully stocked, and pro¬ 
ducing its maximum under present circumstances. And 
last, but not least, the fact that owing to the absence of 
long droughts, such as colonists of twenty or thirty years 
standing cannot fail to have witnessed, when, even in 
those days of limited numbers, we have been nearly run 
ashore on starvation point, and all but made total wreck 
in famine straits. Through the absence of these, I may 
say for fifteen years past, at least to anything like the ex¬ 
perience of the previous fifty years, large tracts of country 
have been stocked with cattle and sheep, which in former 
years were totally unsuited for such purposes, owing to 
want of water, or grass, or both. Such seasons as were 
common twenty or thirty years ago are very likely, nay 
certain, so far as human reasoning can foretell, to visit us 
again, in which event thousands upon thousands of square 
miles of couutry will have to be abandoned, and millions 
of cattle and sheep must perish. God forbid that wc 
should see it, but we most certainly shall if we neglect to 
take the necessary steps to mitigate, at least, the effects 
of such awful visitations. Should we be visited with two 
years drought unprepared as we have been in former times 
perhaps nearly half the cattle in the colonies would be 
lost, and such a stroke would at once, and for year s after, 
render us dependent upon other countries for a large por¬ 
tion of our animal food. 

To set on foot some scheme by which such disastrous 
consequences may be {if only partially) prevented, ought 
to be the earnest endeavour of every colonist who has the 
welfare of his country at heart, and whose opportunities 
and abilities may permit- More especially should the 
Legislature consider the subject, and endeavour to learn 
the means (and carry them into effect) of rendering our 
pastures (the main stay of the country) moro productive 
and more permanent than, unfortunately, they aTe now. 

It would be easy for the Government to establish a 
small experimental garden at the head quarters of every 
Commissioner of Crown lands, such garden to be devoted 
entirely to the cultivation of grasses and fodder plants 
One man, who should be a practical gardener, would be 
sufficient for this purpose, under the direction of the Com¬ 
missioner, which last should also, if possible, be a man of 
enlightened views, and anxious for the progression of his 
district. The duty of this gardener would be to cultivate 
as many species of grasses and other fodder plants as pos¬ 
sible, to collect the seeds of all the grasses and herbs indi¬ 
genous to his district, in order to be forwarded to other 
experimental gardens in the various districts of the 
country, or to a central and more extensive experimental 
farm, (such as this society contemplates establishing under 
its own management) from which these seeds could be dis¬ 
seminated throughout the whole of Australia, and to pre¬ 
pare accurate annual reports of the results of his experi¬ 
ments, which should be published for the information of 


the public generally. Such matter as these reports would 
necessarily contain would be of Incalculable advantage in 
gliding and directing the settlers in their endeayours to 
improve their runs. And the Magazine which this Society 
contemplates publishing almost immediately would be a 
very suitable vehicle for the dissemination of the informa¬ 
tion thus acquired, especially if such magazine be devoted 
entirely to the diffusion of a scientific and practical know¬ 
ledge of rural affairs generally, as I hope and trust it will 
be. An acre of ground, and the wages of one man in each 
pastoral district, expended for this purpose would be an 
utterly contemptible outlay compared with the immense 
gain which would accrue, in the increased value of the 
public lands, besides enormous indirect gains sure to be 
realized from the increased productiveness of the country. 
Surely some common sense member of our legislature 
could be found who would be willing to advocate some 
such policy, and I feel sure that no action on the part of 
any patriot could be more praiseworthy, or more likely to 
benefit his country, and thereby, hand down his name to 
posterity as a philanthropist worthy of all honour. 

To assist such an arrangement as the above, local so¬ 
cieties, where the population is dense enongh for the pur¬ 
pose. might be established profitably, and thereby science 
be brought to bear more directly, even at the very doors 
of those most deeply interested. These local societies 
would be immensely advantageous in many ways, besides 
leading the people generally to assist any arrangement 
made by the Government. Every one connected with 
them would feel It his duty to do his best for the advance¬ 
ment of the end in view; whilst without them exchange 
of ideas would be almost out of the quojtion, and without 
such an arrangement we should undoubtedly lose much 
information that otherwise we should have gained. 

There is no doubt that science, even in a questiou of 
this kind, can be brought to bear most advantageously, 
and I cannot help making a quotation from that valuable 
vehicle of information for the people, “The Household 
Words.” In an article on Cookery the writer expresses 
himself thus—U One of the largest promises of science is, 
that the sum of human happiness will be increased, igno¬ 
rance destroyed, and, with ignorance, prejudice and super¬ 
stition, and that great truth taught to all, that this world 
and all it contains were meant for our service; and that 
where nature by her own laws has defined the original 
unfitness, science may so modify those limits as to render 
wholesome that which by natural wildness was hurtful, 
and nutritious that which by natural poverty was un¬ 
nourishing." 

I would apply these sentiments in their full force to the 
field for improvement which we are now considering, and 
let us hope that some practical steps will be taken to test 
their truth. 

As I have now intruded upon your timp as far as I 
think desirable, I would, in conclusion, beg to remark 
that I have purposely avoided any direct allusion to the 
various species of grasses and herbs which it would he de¬ 
sirable to test by experiment, because many of them are 
indigenous, and I think it more desirable to speak of them 
when I come to that part of my subject which will treat of 
“native plants.” 



NAMING OR NUMBERING PLANTS. 

’ By P- L. C. Shepherd. 

It is highly desirable in furnishing gardens with col¬ 
lections of plants that an instrument of designation 
should accompany each plant, unless common or easily 
known varieties, not only to enable the proprietor to 
distinguish the various plants, but also as a means of 
keeping a collection perfect. And yet, I am not aware 
of one garden in the colony where any system is 
thoroughly carried out. 

A considerable variety of written or printed tallies, 
labels, and number-sticks is used in gardening; of these 
the written tally is most commonly used in our 
gardens: the simplest kind is a slip of pine board, 
smoothed with a sharp garden knife and pointed; a 
little white lead is then rubbed in with the finger, and 
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the name immediately written with a black lead pencil, 
before the paint has time to dry. This is a temporary 
mode, but can be made more permanent by substituting 
more durable wood, increasing the size of the tally, 
adding a little more white lead, and charring or 
pitching the pointed end. The name should be written 
from the top downwards, in order that no more of the 
tally than is absolutely necessary should be taken up, 
besides which, the end stuck in the ground always 
decays first, and not unfrequently destroys one or two 
of the letters; and it is of much greater consequence 
to preserve the first letter of a name than.the last. 

For permanent use, however, iron or earthenware 
should be nsed, and of these there is an almost endless 
variety. Tho most approved iron tally for general pur¬ 
poses consists of a cast iron shank of from one to two 
feet in length, with an oblong head, fixed lengthwise on 
the shank, and slightly thrown back to bring the face 
upwards, and made to admit a piece of board, smoothed 
and painted, of a similar shape, and not more than one 
quarter of an inch in thickness, with the name written 
or printed on it; apiece of glass is then placed over 
this and puttied in like a pane of glass in a window. 
This tally should vary in size according to the place it 
would be required to occupy ; but it should not exceed 
six inches in lougth by four inches in breadth, nor be 
less than three inches in length by two indies in 
breadth. When this description of tally came first 
into use (about the year 1820), paper was tried under 
the glass, hut found to be a complete failure, in conse¬ 
quence of tho largo quantity of moisture which generated 
in the inclosure, causing so much rust that the name 
became quite illegible in a very short time. A walk 
to the Sydnoy Botanic gardens will suffice to prove this 
fact, for there these tallies have been used to a con¬ 
siderable extent, with the names written or printed on 
paper, and puttied in under glass. Many of these 
papers have been taken out, tbo iron pannels painted, 
and the names printed, in consequence, 1 presume, of 
the rust having rendered the names on the paper un¬ 
readable. 

_ A very neat and durable tally may be made of 
similar clay to that used in the manufacture of common 
bricks, with a pannel similar to the one just spoken of, 
but as this is intended to stand on the surface of the 
ground, it should not be more than from nine to twelve 
inches in height, and should increase gradually towards 
its base, which should he the greatest breadth to prevent 

1 2 3 4 5 


its sinking in the earth ; the pannel will form the top 
which should bo sloped back about as much as the iron 
tally. " 

Another kind 1 would strongly recommend for per¬ 
manent use is an earthenware slab of sufficient strength, 
haying the name impressed before burning. The slab 
‘‘can then be painted, and to make tho name more 
conspicuous, the letters can be traced in a different 
colored paiut: for neatness and durability this will 
compete with any tally yet known. 

The label .differs from the tally and number-stick, in 
being fastened to the plant with a wire or string; it is 
commonly^ made of pine, by cutting a piece of the 
required size to a smooth surface, then notch, or bore a 
hole in one end for the wire or string: metal or earthen¬ 
ware may also be used for the purpose of making labels 
—the name should always commence at the notched or 
bored end. Small square pieces* of zinc, or lead with 
copper wire, are frequently used for number labels: 
the numbers being stamped upon them. These, however, 
are seldom used, only in Nurseries, and then generally 
for export. The label, besides being tied to a plant, 
may also be naiifed or otherwise fastened to a fence, 
wail, or stake, upon which the plant may be trained. 
There is also a great variety of modes of numbering 
plants, from Robinson Crusoe's plan of cutting notches 
on a stick, up to Seton’s Botanic tally, which, in my 
opinion, is in every respect the best mode yet discovered 
of marking plants, particularly where extensive col¬ 
lections are kept. In carrying out tins system of 
numbering, the Gardener is never at a loss for a tally, 
for tho only tool he requires is a knife, and tho only 
material, a stick; and he is a strange gardener, indeed, 
whose pocket will not furnish the former* whilst a spare 
brand; in the garden wall supply the latter. Indepen¬ 
dent of this advantage, however, this mode is the 
simplest, most comprehensive, and most expeditious. A 
single cut with a knife or saw forms a figure, and in no 
case does it require more of these marks (however high 
the number) than it would figures, written with a pencil; 
some, however, object to these ciphers, on the ground 
that they are apt to confuse, but I really cannot see in 
which way, unless it be with the ciphers four and five, 
six and seven ; and it was with a view of proposing an 
alteration in one of these, to render the whole more 
simple, that I undertook to write this paper. Seton’s 
Botanic tally was devised by Alexander and George, 
sons of the. late Dr. Anderson. 
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It will bo seen by this figure that tho five opens to the 
left, and the four, six, and seven to the right. The 
alteration I wish to introduce is in the seven, which in 
my opinion will be improved by opening to the left. 
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You will then have the even numbers, four and six, 
opening to the right, and the odd numbers, five and 
seven, opening to the left, as in tho accompanying 
figure:— 

6 7 8 9 0 
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Bv remembering as a rule that the even open to the 
right, and the odd to the left, a mistake will be very 
improbable; it will also be seen that the first stroke in 
each of the evenfigures is the same, and in like manner 
the first stroke in each of the odd numbers, excepting 
number one, is the same.' The ten is formed by addins 
a small notch to tbe one, immediately above it, and on 
the leftside of the number-stick. These nnmbers can 
be cut upon large pieces of wood, say two inches square 
and eighteen inches in length. If’iroubark tallies of 
these dimensions be proper! y seasoned and charred at 
the pointed end, and the ciphers cut deeply in, I will 
venture to say they will last half a lifetime.* As a proof 
of this, there'are still some tallies of this description, 
with the figures quite legible, in our Nursery, which 
have been m use very little under thirty years. This 


tally, unlike the written or printed cne, should read 
from the end intended to be stuck in the ground; thus 
the pointed end should be held in the left-hand, whilst 
the- ciphers are being cut with the right. 

There is one other numbering instrument, called the 
number-brick. The principal use I should pnt this to, 
would he in numbering bulbs, by placing a number- 
brick at tho commencement of each row (of course eacli 
row being a distinct variety). The figures on this tallv 
should he impressed before bum ins, aud painted, as in 
the ease of the lettered slab. This tally should be from 
twelve to fifteen inches in length, and about three 
inches square at the top: the lower end a little pointed 
to facilitate its driving in the earth. 

In conclusion, I must certainly say I approve of 
numbers, with a catalogue of reference, far before 
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written or printed tallies, for a public garden, because 
remarkable plants or trees can be better and more fully 
described in a catalogue than it is possible to do on a 
tab v, however large it may be. X would also recoin- 
mend amateurs and others desirous of improving their 
acquaintance with plants, to adopt this plan, for it will 
be frequently found, that when the name is w ritten in 
full, and placed beside a tree or plant in a garden, the 
memory is not sufficiently taxed, the name being merely 
glanced’ at and soon forgotten; when, however, the 
name has to be ascertained, by reference to a catalogue, 
it will be found that the memory clings much moro 
tenaciously to it than when so readily seen at any time 
without trouble. 

THE POTATOE; ITS CULTURE, DIS¬ 
EASE, AND PREVENTIVE. 

By Lewis Markham, Armidaie. 

In my letter, publithed in the Magazine of Science 
and Art, for the month of December, in a treatise 
on Smut, I there mentioned that seed had two dis¬ 
tinct duties to perform—one portion supplied vege¬ 
tation, the other seed, or productiveness. I now 
feel much pleasure in being able to state to the 
society the result of a most satisfactory experiment 
on this subject, which I have no doubt will prove 
interesting to all agriculturists. 

On the 80th of October last, I cut a potatoe in 
two, one half I scooped out similar to an egg shell, 
the. other half I left solid ; I planted them both in 
the same soil, two feet apart. On the 3rd of De¬ 
cember, a plant from the solid half appeared above 
the surface, and on the evening of the 4th a plant 
appeared from the hollow portion. This proves, 
beyond a doubt, that the abstraction of the heart, 
or dour of the potatoe, did not in any way check 
its vegetative qualities, for since then, the hollow 
portion has thrown up two additional plants, which 
in health or appearance there is not the slightest 
distinction from those of the sounder portion. I 
shall feel much pleasure in communicating to the 
society the result of their productive qualities, 
which, I have no doubt, will prove that the larger 
the seed, the stronger the plant, and the greater the 
produce. 

In treating on the potatoe, and its disease, to 
show the importance of the subject, it is only 
necessary for me to state, that, owing to this dis¬ 
ease, a great number of people in Ireland died of 
actual starvation. The disease passed away like 
any other epidemic, and the potatoe is again begin¬ 
ning to take precedence of all other produce as'food 
for the lower order of the Irish population, conse¬ 
quently any light that can he thrown on the sub¬ 
ject might hereafter prove of imporant advantage. 

For the culture of the potatoe in Ireland, the 
land was ploughed in beds, six feet wide, with fur¬ 
rows on each side, for the purpose of earthing the 
plants; the potatoes chosen for seed were the mid¬ 
dling size, and each potatoe was cut into four or 
more sets, consequently the productive portion 
allowed to eacli set must have been very small. 
The sets, after being cut, were allowed to remain in 
heaps for eight or ten days, so as to admit of the 
healing of the out; during this period they were 
kept in an open house, exposed to the action of the 
atmosphere. 

I shall now confine myself to the result of a 
seven-acre field of my own, planted by six women. 
For this purpose they use a long-handled spade, 
and carry the sets in an apron bag in front; the 
spade is held in the left hand, and pressed by the 


right foot; the handle is then pushed forward, and 
the ser is thrown in behind the spade j when the 
spade is withdrawn, the set is left in slanting ; hole 
narrow at the bottom, and wide at the top, with an 
embankment thrown up in front, caused by the 
spade being pressed forward to widen the hole. 
The beds in this field faced east and west, and the 
wind at the time blew from the westward. It will 
be borne in mind that the women changed their 
position every alternate six beds, that is, if they 
planted six beds while facing the west, the next six 
they planted while facing the east, and so on 
throughout the field. 

The disease at this period was scarcely known ; 
but, on seeing the plants coming up so very irregu¬ 
lar, I began to examine the cause. On searching 
where no plants appeared, I found the sets entirely 
rotten, without the slightest appearance of vegeta¬ 
tion, and from this I concluded that rot set in very 
rapilily; however, the result of my examination 
was, that, in proportion to the quantity of set 
absorbed by the plant, so was its health and appear¬ 
ance, and so it proved with regard to productive¬ 
ness ; hut what seemed most extraordinary was, 
that there was a marked difference in every alter¬ 
nate six beds. It will now he remembered that the 
wind blew directly into the holes of all those beds 
planted as the women faced the east, while it blew 
harmlessly over all the others, from the slanting 
position off the holes, and the embankment thrown 
up in front. From this I concluded that the dis¬ 
ease was an epidemic, caused by atmospheric action 
upon the sets, both in the ground and out of it; 
and feel perfectly satisfied that had the sets been 
dipped in some kind of varnish, that would protect 
them from this action till vegetation took place, 
the rot, or disease, could then have no very ma¬ 
terial effect. I have come to this conclusion from 
the fact, that by atmospheric action are all things 
influenced. To it we are indebted for the state of 
our general health, and to atmospheric action may 
be attributed all epidemics. On it is all creation 
depending for existence, and a very slight ad¬ 
ditional compression would he quite sufficient to 
extinguish for ever all animated nature. 


SIMPLE MODE OF RAISING WATER 
BY CATTLE POWER. 

In a land with a climate so hot and dry as that of 
Australia, where rain doe3 not fall for weeks and 
months together, and where, at such seasons, the face of 
the country becomes scorched, and vegetation withers 
and disappear for want of sufficient moisture to keep it 
alive, the importance of a cheap, simple, and effective 
way of raising water for artificial irrigation, need not be 
much enlarged upon. 

My attempt to supply this great desideratum has been 
called forth by reading in the Empire of the 1st ultimo, 
an account of a trip down the Murray, copied from the 
Melbourne Argus, In that paper, while pointing out 
the happy change which a plentiful supply of moisture 
would effect on’the produce of the garden, the orchard, 
and the vineyard, the writer suggests, as a means of 
attaining it, the employment of ordinary pumps, worked 
by an “ linpulsoriuoi,” or moveable floor on an inclined 
plane, upon which a horse is placed. To those who 
have had any experience in such matters, or given the 
subject much attention, it will he sufficiently apparent, 
that, irrespective of original cost, machines that r<*quire 
any great degree of nicety in construction, aud a share 
of mechanical skill in working above what is commonly 
professed by bush labourers, are not calculated to be of 
any general service in the wilds of Australia. 
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Bearing this fact in mind, the great object which I 
have held in view, in devising a machine for raising 
water for irrigation, has been to plan and arrange it so, 
that a man of even the most limited mechanical 
acquirements, may himself, with the resources to be 
found on a colonial farm, construct and erect an engine, 
and afterwards, as a matter of consequence, keep it in 
repair. A few tolerably straight pieces of timber in the 
rough, a few hides, a few fathoms of rope, and a few 
days’ work of a handy bushman are all that is necessary 
for making an engine by which a horse is capable of 
raising 100,000 gallons of water 20 feet high, in a day 
of eight working hours. As I had great doubts of being 
able to convey a correct idea of the contrivance by 
either description or drawing, 1 have constructed a 
small working model, which shows at a glance more 
than could he otherwise explained in an hour. This 
model represents a two-horse machine, and in making 
calculations of prospective performance I have adopted 
the received supposition that a horse is capable of 
drawing a weight of 200 lbs, at the rate of 2J miles an 
hour continuously over a pulley. Two horses would 
raise sufficient water, 20 feet high, in eight hours, to 
spread one inch deep over some 35 acres, but, to provide 
for contingencies and make the allowance which too 
often comes between theory and practice, I shall reduce 
this estimate, and suppose they would only lift enough 
to water 20 acres a day. One watering a week would 
be sufficient to keep the ground moist, and therefore a 
pair of horses would lie fully equal to the' task of 
irrigating 100 acres successively. The supply of water 
is the only absolute limit to the number of horses, or 
bullocks, that might he attached to one of these 
machines; if that he only sufficient, and other circum¬ 
stances favourable, I imagine that four would be found 
an economical number to employ at once, as a hoy could 
drive them with case, and his wages would be the 
principal item to be taken into account, in a country 
where cattle are so abundant. 

It may bo well to state that this contrivance Is not 
put forth as an invention , but merely as an improve¬ 


ment upon a plan extensively used for tbe same pur¬ 
pose in India, and known in^tbe southern part of that 
country as a “ Pacauley.” A Pacaaley is made by 
erecting shears over a well,water-hole, or on the bank 
of a river; a large semi-spherical leather bucket, with 
a hose of the same material fixed in the bottom, is then 
suspended from them by a hide rope, over a pulley, to 
the water; to the other eml of the rope is attached a 
yoke of oxen, and, when the bucket has been filled, the 
driver seats himself on the neck-pole, and with loud 
shouts urges tho cattle forward, till the water comes 
above the level of the channel made for its ‘reception, 
and flows off through the hose—exactly as seen in .my 
model. When the water is discharged, the driver 
dismounts, hauls the bullocks backwards till the 
bucket descends and is again filled, when he once more 
mounts and repeats the operation. It is surprising what 
a largo quantity of water a man with a pair of bullocks, 
in this simple way, can raise in a day : _ but the loss of 
time, through Having to back the cattle in reverting the 
motion, is so great, as—oven in that land of cheap 
labour—to counterbalance many of the other real 
advantages of tho machine. 

What'I have done towards perfecting the Pacauley, 
and suiting it to the requirements of Australia is:— 

1st. To apply the motive power so that it moves con¬ 
tinuously in the same direction, and thus get done with 
the loss, already mentioned, of reversing the motion, as 
well as all manual labour, with the mere exception of 
driving the cattle. 

2nd. To arrange a second bucket so that while the 
first nsconds, it descends; and it will be apparent, from 
the model, that by putting jmsts with leading blocks at 
different an tries round the crank, any required number 
of buckets might be placed, so as to be in various stages 
of ascent and descent, and that the draft might be thus 
equalized with great nicety, and the cattle saved from 
the lost labour of having to pull by fits and starts. 

W. STEWART. 

Balmain, January 4th, 1858. 



1. Revolving post, or capstain. , 

2. Crank ; to the pin of which is attached the ends of the ropes by which the buckets are suspended. 

3. Rope of bucket that is at the bottom of the well. 

4. Ditto ditto, that is seen. 

5 5. Cords from ends of horses to trough, led through pulleys there, and then over others fastened to cross timber 
over the well, and the ends made fast to the main ropes at A A. 


THE IIORSE-LOCOMOTIVE AND 
POWER-ENGINE. 

The late Lord Congleton (formerly Sir Henry Parnell) 
in his Treatise on Hoads, very truly observes—“As a 
carriage for conveying goods or passengers, wlien put in 
action, becomes a muring body, in the language of 
science, tho question to be examined and decided is, 
how a carriage, when once propelled, can be kept 
moving, onwards, with the least possible quantity of 
labour to horses, or force of traction.” 


Now this question, simple as it may appear, lias 
never yet been satisfactorily decided, for although great’ 
improvements havo undoubtedly been made in the form 
mid details of wheel carriages, yet the quantity of labor 
to horses, or force of traction, on ordinary roads, re¬ 
mains very nearly the same at present as in tlio days of 
the Romans. 

The introduction of railways has, however, had the 
effect of greatly increasing the useful effect of tractive 
force, by diminishing to a great extent the effect of 
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friction and surface resistance, that great natural op- 
poser to motion; but a simple method of employing 
the power of the horse, in such a manner that a maxi¬ 
mum effect may be obtained from his weight and mus¬ 
cular force combined , and at the same time a speed 
compatible with the exigencies of passenger traffic, is 
still a desideratum in engineering science, and this 
desideratum it is the object of the horse locomotive and 
power engine to supply. 

We have in the horse a moving power capable of 
changing its force momentarily, and of overcoming 
almost any inclination that may occur on a railway ; 
hut as it has been ascertained that the resistance from 
friction on railways docs not increase with an increase 
of speed, it follows that much advantage might be ob¬ 
tained by an increase of velocity greatly exceeding that, 
at which a horse could exert any force of traction by 
ordinary draught on the road. 

Mr. Wood, in his Treatise on Railroads, states that 
“ we may reckon a horse’s muscular exertion divided 
into eight parts, seven of which are required to urge his 
own weight forward, and one that of the load,” 

Now this statement, without any reference to the 
horse’s speed, is manifestly incorrect, for in estimating 
the effect of animal strength in ordinary traction, one 
law is very obvious, which is, that as the load is in¬ 
creased (all other things being the same) the speed of 
the animal must be diminished ; and on the other hand, 
as the velocity is increased, so the load must be 
diminished. 

There are evidently two extreme cases of animal 
exertion, for there is a certain speed at which a horse 
can, draw or carry no appreciable load, and, on the 
other hand, there is some load so great that the animal 
cannot movent. In both these extreme cases the useful 
effect is “nil,” for wluit is termed the useful effect 
depends on two things, viz., the load which is carried, 
and the speed with which it is carried. It is in fact 
estimated hv multiplying the load by the velocity. 

It is usually estimated that the greatest unloaded 
speed of ahorse in miles per hour is represented by 15, 
aud the mean power of the draught horso is calculated 
hy Mr. Leslie’s formula as follows:—(15 — 0)2==lbs. 
avoirdupois for the traction of a strong horse; and 
(12—0)2=rlbs. for the traction of an ordinary horse, 0 
being the velocity in miles per hour. 

These formula: must, however, be regarded as ap¬ 
proximative only, as the expression must not be con¬ 
sidered as constant, but obviously varies much accord¬ 
ing to the breed and training of the animal. 

Adopting, however, the first formula, and assuming 
the horse’s speed at 3 miles an hour, 144 lbs. would 
then represent the tractive force of the horse, and this < 
very nearly approximates with Air. Watts’ estimate of t 
horse-power, viz. 150 lbs., when moving at the rate cf < 
2} miles an hour ; and a horse of ordinary strength ■ 
will draw at this rate for eight hours a-day, which is 
equivalent to a distance of twenty miles, Tho number 
of units of work assigned by Wait to a horse is there¬ 
fore 33,000 lbs. raised 1 foot high in a minute, but some 
engineers estimate it a little lower. 

It follows, therefore, that a horse would draw on a 
level railway at a speed of 21 miles an hour, a gross 
load of 16g tons, estimating the resistance at 9 lbs. per 
ton. But if we increase his speed to 5 miles an hour, 
we reduce his tractive force, according to Mr. Leslie, 
from 144 to 100 lbs.; and at a speed of 10 miles an 
hour, his tractive force is reduced to 25 lbs. only, • 
equivalent to the traction of less than 3 tons. Beyond 
this speed, a horse has little or no tractive force left, 
aifd has consequently no power of drawing a load, ex¬ 
cept it be a very light one. 

In order to investigate the power which is expended ; 
ly a horse when drawing heavy weights on a common j 
road, it is necessary to revert to some of tho first prin- < 
ciples of active strength or animal energy. The force j 
obtained through this wedinm must evidently vary i 
according to different individuals, both as regards their i 
weight and their muscular force, and the" dexterity ^ 
acquired by habit. 


A horse put into harness, and ihaking an effort to 
draw a load, bends his body forwards, inclines his legs, 
aud throws that part of his weight into the collar which 
is required to overcome tho resistance of the load, and 
this so much the more as the load is the more consider¬ 
able; so that when a horse is employed in drawing 
heavy weights, his effort will depend both upon his'own 
weight and his muscular force. 

It is, therefore, an error to suppose that a horse’s 
weight is disadvantageous to him in drawing heavy 
loads at a slow speed, for the reverse is the case, as he 
opposes hie weight to ‘the weight of the load ; and 
indeed it might be useful in some cases to load the 
back of a draught horse to a small extent: for although 
at first sight it might be thought to augment unneces- 
‘ f sarily his fatigue, yet it must be recollected that tho 
weight with which a horse is charged vertically is 
added in part to the effort which he makes in the direc¬ 
tion of traction, and thus dispense;-, with the necessity 
of his inclining so much forward as ho must otherwise 
do. Carters are generally well aware of this, and are 
careful to dispose of tho load in snch a manner that tho 
shaft shall throw a due proportion of the weight on the 
hack of tho shaft horse. 

_ The absolute or dead weight of a horse which is con¬ 
sidered bv Air. Wood to be so disadvantageous to him, 
and to absorb so much of his power, varies considerably 
indifferent animals. A largo and powerful draught 
horse will weigh nearly 10 cwt., or 1120 lbs., aud an 
active light horse about 8 cwt., or S9G lbs. The mean 
of these, or 1008 lbs., may therefore be assumed as tho 
weight of an ordinary horse. 

Dr. Olinthus Gregory, in the first volume of his Ale- 
chanirs, estimates the strength of a horse as being 
equivalent to 420 lbs. at a dead pull, and for a short 
period only; and whoever has witnessed the effort of a 
London brewer’s dray-horse in drawing casks out of a 
cellar, must be aware that this requires a very great, 
although only a momentary effort. 

Considering the horse as a machine, it is obviously 
desirous to obtain the greatest possible amount of useful 
effect from it, with the least wear and tear, and this is 
the great object of the horse-locomotive and power- 
engine. 

The weight of the horse is of no disadvantage what¬ 
ever to him in tho horse locomotive, but directly the 
reverse ; and so far from relieving him of any part of 
his weight, it is proposed to add to it by loading him 
until a certain weight. 

On a railway worked by the horse-locomotive, the 
compensating effect of gradients comes into full opera¬ 
tion, as upon those parts of the line where tho descent 
exceeds 1 in 250, or 21 feet in a mile, the resistance-in 
descending would be nothing since the load would move 
down by its unassisted gravity, aud the horso would bo 
carried down the incline by the load. 

The doctrine of compensating gradients has been pro¬ 
nounced paradoxical with regard'to a railway worked* 
Ly locomotive engines ; but it is not so with a railway 
worked by horse-locomotives, as a variation of speed in 
the train would be the whole amount of inconvenience 
that could ensue, and this inconvenience could easily 
be obviated. 

The horses being carried down by the load where the 
gradient exceeds 1 in 250, the only effort he would have 
to make would be to lift his feet clear of the revolving 
platform, and the horse being supported by a strong 
girth, can neither stumble nor fall. 

On referring to the account of the experiments made 
in 1830,_ on the Liverpool and .Manchester Railway, 
with various kinds of locomotive engines, we find one 
constructed by Air. Brandreth, and called the “Cyclo- 
pedc.” This machine consisted of a carriage carrying 
a horizontal platform, supported on rollers, and carried 
over a drum at each end. The horse was yoked to the 
frame, and by treading on the horizontal platform, ho 
moved it round, and, through the medium of spur 
wheels, the motion was communicated to the driving 
wheels. 

The trial made with this machine was, however, un- 
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successful, a.s a speed of only 5 or G miles an hour was 
attained. The machine was rudely constructed, and 
weighed 3 tons, of which the horses probably made 1 
ton, hut they had not room to exert- themselves, owing 
to the narrow gauge of the railway. The chief objec¬ 
tion to this machine was, however, that the weight of 
the horse was ineffective in producing motion, in conse¬ 
quence ot the platform being made perfectly level. 

This was a vital error, although it was singularly 
enough objected to this method, that the horse had to 
earn/ his own weight. This objection might with some 
reason have been urged against the locomotive engine, 
but its admirers could see nothing to find fault with in 
enormous weight. 

This simple machine, although it proved a failure on 
the Liverpool and Manchester railway, and Las never 
since been used, is nevertheless capable; of being con¬ 
verted into a most effective means of increasing the 
useful effect of a horse. 

The first improvement required to be made is to in¬ 
cline the platform at a certain angle with the horizon, 
as in this way the horse’s dead weight, combined with 
his muscular force, come into full play, and it will be 
observed that the great advantage of this arrangement | 
is that a velocity of motion can be produced in the 
machine far beyond the usual limits at which a horse 
any power of traction by ordinary draught. 
The angle of inclination of the horse platform is pro¬ 
posed to be from 8 to 10 degrees. 

Assuming that an angle of 9 degrees is the most suit¬ 
able for the horses, this angle corresponds with an 
inclination of 6 ot haso to 1 of perpendicular; that is, 
the length of tho plane is to its height as 6 is to l! 
Therefore, if a weight of 1 ton be placed on a plane of 
this degree of inclination, then tho payer P that will 
just balance the weight to be moved will be expressed 
as follows:—I* =2240 X, 1 =373 lbs. 

G 

New, a power of 373 lbs. acting in the direction of 
tho plane will just balance a weight of 1 ton placed on 
the plane, and a slight addition to it, will draw the 
weight up tho plane. This, therefore, will represent 
the inert tone of two horses weighing 1 ton when placed 
on an inclined plane of 6 horizontal to 1 perpendicular. 
Abating the friction of the machine, this force wonld of 
itself be equivalent at 9 lbs. per ton to balance a weight 
uj-ona lev-el railway, equal to 41 £ tons; but it has 
been shewn that the muscular force of an ordinary home 
is eqnal to tho traction of 10$ tons on a level railway, 
or of two horses, a load of 33 j tons; and as it is appa¬ 
rent that both the weight of the horse, as well as his 
tractive force, must bo taken into consideration in the 
horse-locomotive, this quantity must be added to the 
first, which gives a total load of 7-1 tons. 

It is farther apparent that if the horses carry some 
additional weight, they will exert more power in the 
locomotive than if they carried none ; so that if each 
horse were loaded with a weight of 100 lbs. placed on 
his back, this would evidently be so much added to the 
power of the machine, and wonld relieve the draught 
so as to mole than compensate for the trifling additional 
fatigue of carrying it. In this case the equation would 
therefore be:— 

P—2240 X 200=400 lbs. 

, 6 

Add for tractive force of 2 horses.,.300 lbs. 

Total.706 lbs. 

And a force of 706 lbs. is equal to the traction of 78 
tons on a level railway. 

On a line with variable gradients, such as are com - 
monly to be found on railways, it is manifest that so 
large a weight as 78 tons could not he drawn bv two 
horses, for it is demonstrable that an acclivity, of wliat- 
Pv yr road it may exist, which rises 7 feet in a mile, or 
1 in 750, will increase the resistance which is opposed 
to the drawing povver to the amount of 3 lbs. per ton, 
and that if the acclivity rise 14 feet in a mile, or 1 in 


375, three pounds more will be added to the resistance. 

Snpiwsing an acclivity to rise 21 feet in a mile, or 1 
in 250, this wonld add 9 lbs. to the resistance, and con¬ 
sequently the tractive force up such an acclivity on a 
railway would be 18 lbs. The same acclivity on a 
macadamized road would likewise add 9 lbs. to the re¬ 
sistance, and the tractive power on sush a road being 
assumed at 100 lbs. to move 1 ton on a level, then the 
drawing power for an acclivity of 1 in 250 would be 
109 lbs. While, therefore, such an acclivity as this 
would require the drawing power to be doubled , it 
would add only 9 per cent, to the drawing povver re¬ 
quired ou the macadamized road. 

An acclivity on a railway which rises at a less rate 
than 21 feet in a mile, or l' in 250, though it gives a 
tendency to the load to descend by its gravity, does not 
however produce its descent, the downward tendency 
on such acclivities being less than the resistance of the 
road i bat in descending- an acclivity rising at the rate 
of 21 feet in a mile, or at any greater rate, the load 
will continue to move.in its descent without any trac¬ 
tive power. 

This particular acclivity, therefore, or declivity, of 
21 feet in a mile, or 1 'in 230, forms tho boundary 
between those inclined planes, in the descent ot which a 
drawing power is necessary, and those down which the 
load moves by its unassisted gravity; and with regard 1 
to speed it may be remarked "that one peculiar advan¬ 
tage of employing horses to propel a load, bv exerting 
their strength within the carriage , is, that the speed of 
tho horse remains always the same, being limited to his 
ordinary walking pace of 2} or 3 miles, at which rate 
it has been demonstrated that ho exerts his maximum 
tractive force. 

It is an undoubted fact that the greatest amount of 
“ nseful effect ” on a railway, is produced bv carrying a 
heavy weight at a comparatively slow" speed—the 
object Df all railways being to convoy a certain quantity 
of goods and passengers, in a given time, and to do this 
with tho least expenditure of power—but on a railway, 
intended chiefly for passengers, the attainment of an 
adequate speed is absolutely required. 

It is also true that on horse railways, a speed of 15 
miles an hour has been attained by two horses, attached 
to a car carrying twelve passengers, running short 
stages of five or six miles only. This method was 
practised^ on some of the American railvvav-s, to the 
manifest injury and rapid destruction of the physical 
povver uf the horse, and it is a method which cannot be 
recommended to be practised, cither on tho score of 
economy or of humanity, for the injurious consequences 
of urginga liorso to his full speed at once, are too well 
known to ihe proprietors of horses, and it deserves their 
attention to consider the best means of training horses 
so as to perform their work with the least injury to 
their animal powers, which must be rapidly destroyed 
by urging the horse to a speed of 15 miles ah hour with 
a load. 

The speed of the horse-locomotive is regulated by the 
number of teeth in tho first motion-wheel, compared 
" 1 th the number of teeth or leaves in the pinion or 
follower, and it also depends on the diameter of the 
driving wheels. . 

It is dearly advantageous to reduce the amount of 
axle friction and the resistance ou the rail as much as 
possible: the amount of friction being alwavs propor¬ 
tionate to the extent of rubbing surface, and’being, all 
othey things being the same, inversely proportional to 
the diameter of the wheels. 

The driving wheels in the horse-locomotive are pro¬ 
posed to be ot 6 feet and 7 feet respectivelythe larger 
driving wheels being thrown into gear where the 
greatest speed is required, and tbe lesser when a slow 
speed is reqnired. The speed of the 7-feet wheels can 
be brought up to 120 revolutions ia a minute, without 
any difltculty, consequently the velocity (V) of their 
circumference will be expressed as follows:—V 3-1416 
X 7 X 120=2,619 feet per minnte. Hence the distance 
passed over by tbe wheel, in one hour, will be 158,340 
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feet, which, being divided by 5,280, gives a speed of 30 
niilas an hour, nearly, cm a level. 

With the 6-feet wheels in gear, the calculated speed 
is 14^ miles an hour, on a level, and it will ho observed 
that either of these wheels may be thrown in or out of 
gear with great facility, and used according to the speed 
required. 

A crank is used to communicate motion to the 7-feet 
wheels. The crank is, in this case, fixed at each end of 
the axle, and the connecting rods are inclined at an 
angle of about 5 degrees with the horizon, by which 
arrangement it has been shown that there is a 
mechanical advantage. 

It may not be out of placo to observe that in the 
steam-locomotive, the axle of the driving wheels is 
usually, broken in two places near the centre, to form 
the cranks. This is an absolute disadvantage, as the 
breaking of a cranked axle, in a four-wheeled engine, is 
an accident which is almost of necessity attended with 
the overthrow'of the engine, and, when travelling at a 
rapid rate, the consequences of the overthrow of the 
engine are often frightful. In a six-wheeled engine, the 
consequences of the fracture of an axle are not so 
serious, but it necessitates the stoppage of the train, 
until assistance arrives. 

The disadvantages of the ordinary cranked axle of 
the steam-locomotive are, therefore, obviated in the 
horse-locomotive, as the axle maintains its integrity 
throughout. 

The moving platform is supported on three anti¬ 
friction rollers, and its width is sufficient for two hoi-ses 
to work abreast; its construction is simple, and it is 
not likely to get out of order, being chiefly composed 
of wrought iron. A break for regulating the speed of 
the engine, on a descent, will, of course, require to he 
used, and the simplest form of this mechanism is that 
of the friction-band, so commonly used in cranes, crab 
winches, &c. By this method, the momentum of the 
train may be retarded in any quantity the breaksman 
or driver may judge proper, by the use of the lever and 
lightening-bar and band, and _ the force required to 
retard the train is very trifling, as any degree of 
retardation may be produced by simply moving the 
lover more or less forward. 

The horse-locomotive may obviously be used on 
common roads, but in this case the advantage to be 
derived from it will be inferior to that of its employ¬ 
ment on a smooth and unyielding surface like that of 
a railway. 

It may also be used to propel boats on rivers or in 
harbours, for by 'placing the machinery in a proper 
boat, similar to the fast canal boats of England and 
Scotland, -with either a screw-propeller or paddle- 
wheels, there can be little doubt that two horses could 
maintain a speed of fully eight miles an hour in smooth 
water. 

But a more important use may be made of the loco¬ 
motive, for by disconnecting the crank and affixing a 
churn or pulley to the end of the crank axle, and 
throwing also the smaller driving wheels out of gear, 
we have at once a powerful and efficient horse-power 
engine, which may be employed for giving morion to 
vanous kinds Df machinery. Thu3 it may drive a 
circular saw, and cut up all the boards or scantling 
required on an estate, or it may be employed to grind 
wheat, or crack maize, or work a threshing and 
winnowing machine, a crushing mill, or pump water 
and perform various other work. 

As a labour-saving machine, therefore, the horse¬ 
power engine must prove a valuable one in a -country 
like Australia, where, owing to various causes, labour 
is generally both scarce and dear, and too often ol very 
indifferent quality. In such a country, the simpler the 
form of machinery, the better it is adapted to the 
wants of the community. # . 

The horse-locomotive and power engine is both 
simple in construction, effective in its operation, and 
easily repaired, if injured. For these reasons, it is 
with confidence recommended, not only for the purpose 


of facilitating locomotion, but also as a most useful and 
efficient labour-saving machine, particularly in the 
interior of the colony; and it is believed that its 
adoption would be attended with the most beneficial 
results to the material interests of the colony. 

FREDERICK S. PEPPERCORNE, 

Civil Engineer and Surveyor. 

Richmond River, November 1st, 1857. 


Note.—I f our readers will refer to the July number of 
this Magazine, they will there find an engraving of the 
American horse-power engine, a modification of which Mr, 
Peppereorne proposes to employ to propel a train of car¬ 
riages on a railway.—F. d. 

PHILOSOPHICAL SOCIETY OF NEW 
SOUTH WALES. 

On Wednesday, September 10, 1856, tlie 
following paper on Sanitary Reform was 
read by Isaac Aaron, Esq., who has since 
been appointed Health Officer for the city. 
It is needless to enlarge on the high 
importance of this subject, but it is matter 
for regret that though upwards of a year 
has elapsed, since this paper was read, very 
little lias been done to remedy the evils 
thus pointed out. 

SANITARY REFORM. 

Although the subject of Sanitary Reform has 
occupied a considerable share of public attention 
in this colony, since the time when, eight years 
ago, I delivered, at the School of Arts, a lecture 
on the “Diseases of Towns,” it has yet assumed so 
little of a practical shape that X trust I shall not he 
considered as needlessly taking np the time of the 
society in the endeavour to assert its claim to a 
more intimate and general notice than it has yet 
received. 

It may he that, to some who have hut lately- 
arrived amongst us, and who are not yet divested 
of the exaggerated notions entertained in the 
mother country, respecting the salubrity of our 
climate, this may appear a superfluous labour. 

Those who have resided here but a very short 
time, will, however, have discovered that the 
changes of temperature are as sudden and extreme 
as in, perhaps, any other part of the world. That 
they are not followed by the consequence usual 
elsewhere, is doubtless in a great measure at¬ 
tributable to the general dryness of our atmasphere. 
That this peculiar meteorologic condition will in 
time, as population increases, as the clearing and 
cultivation of the country progress, and a deciduous 
supplants the perennial indigenous vegetation, he 
much modified, I do not doubt; and though this 
will not happen in ourtime, I think it a contingency 
that it is right I should allude to. 

Experience has shown thatwhenever large masses 
of population have settled down permanently on 
any locality, the consequence is an increased 
liability to disease, and science has proved that this 
arises, ’in a great degree at least, from the neglect 
of those sanitary precautions which ought always 
to accompany such an aggregation. This, is the 
invariable rule; nor, however favourably situated 
otherwise, can we expect exemption from its 
operation. 
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The Power that has, in so wonderful a manner, 
adapted everything in creation to its allotted pur¬ 
pose, has ordained that in accordance with the 
organic laws ot animal existence, the atmosphei'e 
we breathe shall be composed of such materials 
and in such proportions as best lit it for sustaining 
i life, and, I need scarcely add, that these proportions 
never vary in nature, whether the air examined be 
taken from the level of the sea or from the top of 
the highest mountain. By the process of respira¬ 
tion, this air taken into the lungs comes into con¬ 
tact with the blood, which is continually circulating 
through them, and there produces such changes in 
it as arc necessary to make it fit for the nourish¬ 
ment of the body. Any change, therefore, in the 
proportions of the gases composing the atmosphere, 
the abstraction of either of them, or the addition 
of others, renders it more or less unfit for {improper 
performance of its functions, and the blood becomes 
a poisonous instead Of a nutritive fluid. 

But respiration, combustion, and the decom¬ 
position of animal and vegetable substances, are 
continually changing the air, convertingits oxygen 
into carbonic acid, and adding to it hydrogen and 
carbonated and sulphuretted hydrogen, ammoniacal 
and other gases, and were it not that there is an 
inexhaustible supply of pure air forty or fifty miles 
high around us, and that winds tend to disperse 
these substances, while vegetation and the che¬ 
mistry of nature are perpetually at work collecting 
and re-combining them, the world would soon 
cease to be habitable. But civilised man continues, 
in no small degree, to counteract these beneficent 
operations; hence our streets are undrained, our 
houses and public buildings erected without the 
least regard to temperature or ventilation, the 
town population is overcrowded, and the air around 
it poisoned with the exhalations from various 
trades, and neglect of proper cleanliness. 

In this state of things a peculiar class of diseases, 
epidemic, endemic, and contagious, has its origin. 
Of the laws which determine the occurrence of 
these maladies we as yet know nothing. AV'e can 
only suppose that they are influenced by particular 
modifications of telluric and meteorologie con¬ 
ditions (in which I believe electricity has a con¬ 
siderable share), and when, by these means, the 
epidemic influence begins to operate, its first 
victims arc invariably those whose vital powers are 
depressed by a residence in dirty, ill-drained, ill- 
ventilated, and overcrowded districts. 

“There is one thing established in medicine,” 
says Dr. Neale, when before a select committee of 
the House of Commons, “and that is that any 
deleterious condition of the air, any noxious 
effluvia, by lowering the powers of the system 
generally, renders it more likely to take on disease 
and the Times newspaper, in an ably written article 
on tile Report of the London Board of Health, in 
1849, has the following observations“ It is not 
remarkable that diseases so externally difl'erent as 
plague, typhus, scarlatina, yellow fever, influenza, 
and cholera, should have been thought to depend 
each on their own specific contagions, but the 
report before us enumerates the following impor¬ 
tant conditions ns characterising the entire class:— 
‘They are all fevers; they are all dependent on 
certain atmospheric conditions; they all ohey 
similar laws of diffusion ; they all infest the same 
sort of localities ; they all attack chiefly the same 
classes, and, for the most part, persons of the like 
ages; and their intensity is increased or diminished 


by the same sanitary and social conditions.’ In 
fact, there is not wanting evidence to show that 
epidemics, in all ages, have resulted from the same 
infraction of sanitary rules, and that the particular 
form assumed by each at its outbreak is determin¬ 
able by the accident of atmosphere or season. 
AVhat is influenza one year is cholera the next; 
what is plague in one latitude becomes typhus in 
another." Let not, then, quarantine laws, cordmes 
sanihiires, or any such contrivances, lull us into a 
false security; for if we neglect proper sanitary 
precautions, “ the pestilence that walketh by noon¬ 
day” will surely break out in the midst of us, 
perhaps when we least expect it. Contagion is 
clearly not necessary to the production of diseases 
of this class. There must be, at some time, and in 
some place, a first case occurring irrespective of it, 
and surely the conditions, whatever they may be, 
capable of producing one such case, must be 
equally fit to cause ally number of subsequent ones. 
That any of them may possibly be capable of 
propagation in this manner afierwards is of no 
consequence to my argument. The spontaneous 
outbreak of hydrophobia amongst the dogs in the 
Mauritius, within the last few years, is a case in 
point. 

The habit of attributing bodily suffering, whe¬ 
ther individual or general, to Divine judgment 
upon moral guilt is as old as the Patriarchs, and 
prayers, humiliations, and fastings have been 
considered ail that was necessary to propitiate 
the supposed wrath of God. So the (down in the 
fable is represented as praying to Hercules to lift 
his waggon out of the quagmire into which it 
had sunk. The rebuke he received will equally 
apply to ourselves, if we trust solely to such 
means for relief from physical evils induced by 
our own negligence or ignorance of the laws by 
which the universe is governed. We must first 
put our own shoulder to the wheel, and we may 
then properly appeal to the Throne of Grace for 
a blessing on our end javours. The experience 
of tlie mother-country ought to prove to us the 
danger of delay, and how all but impracticable 
the simplest reforms become when time has al¬ 
lowed the rise of a rampart of vested rights and 
conflicting interests arouud the abuses of our 
social system. Ancient Rome, with its cloaca 
maxima, contrasts, in this respect at least, very 
favourably with our city of the south, which, in 
the 19th century, has been allowed to remain for 
more thau sixty years without a common sewer. 

It is not long since an attempt was made by a 
former Government to alienate a portion of one 
of the “ lungs” of the city for building purposes.. 
It is, however, among the few good tilings to the 
credit of the late Legislative Council, that this 
desecration was prevented. Had this species of 
tubercular disease onco been allowed to gain a 
footing, it would not, I fear, have been long be - 
fore the whole “ lung" would have been invaded. 
The Cleveland Paddocks, a part of which at 
least ought to have been reserved for the use of 
the inhabitants of that portion of the city, have 
been already sacrificed: and Grose Farm ap¬ 
pears to be rapidly following. Fortunately, 
however, for those who can avail themselves of 
it, the railroad comes in as a true sanitary, insti¬ 
tution, since by its means many will bo enabled 
to live out of town, and thus, by spending a 
large portion of their time, and more particu¬ 
larly that part of it devoted to sleep, in a 
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pure atmosphere, will insure themselves against 
many ofi “ the ills that flesh is heir to,” and 
may qiso insure their lives at a cheaper rate 
than their less fortunato fellow-citizens. 

Young as our city is. so much has already 
been done that is inimical to health and longe¬ 
vity, as will take our legislators, were they ever 
so much more attentive to the subject than they 
appear inclined to be, both time and trouble to 
undo. Our streets arc too narrow—our houses 
and public buildings almost entirely destitute of 
any provision for ventilation—our poorer classes 
allowed to occupy narrow lanes, and dirty, un¬ 
drained courts and alleys—in lodging-houses 
crammed to repletion, enough of itself to breed 
a pestilence, and without proper arrangements 
for cleanliness, comfort or even decency—slaugh¬ 
ter-houses diffuse their reeking odours around— 
candle and soap manufactories poison the air 
with their disgusting stench,'and steam-engiues 
darken our otherwise cloudless skies with their 
dense masses of unconsumed fuel. I cannot, 
for obvious reasons, do more, on the present oc¬ 
casion. than mention as matter of regret, that 
the praiseworthy efforts of our City- Commis¬ 
sioners to give us two most importautdesiderata 
—an efficient system of sewerage, and an ample 
supply of water—have been obstructed. I can 
only hope that their successors, while displaying 
not less energy, will be more fortunate in their 
endeavours. 

The importance of an efficient system of sew¬ 
erage can scarcely be overrated. lir. Southwood 
Smith, in his evidence before the Sanitary Com¬ 
missioners in 1847 or ’48, says, “ The records of 
the London Fever Hospital prove indubitably 
that there are certain localities in the metropolis 
and its vicinity which arc the constant seats of 
fever, from which this disease is never absent 
and the following is the description he gives of 
these districts :—“ In every district in which 
fever returns frequently and prevails extensively, 
there is uniformly bad sewerage, a bad supply of 
water, a bad supply of scavenger's, and a conse¬ 
quent accumulation of filth: and f have ob¬ 
served this to be so uniformly and generally the 
ease, that 1 have been accustomed to express the 
fact in this way: If you trace down the fever 
districts otr a nrap, and then compare that map 
with the map of the Commissioners of Sewers, 
you will find that wherever the Commissioners 
of Sewers have not been, there fever is prevalent; 
and, on the contrary, wherever they have been, 
there fever is comparatively absent.” 

To illustrate the intimate relation existing 
between the state of the atmosphere in towns, 
and the amount of sickness and rate of morta¬ 
lity in them, Dr. Duncan Inis instituted a com 
parison, in these particulars, between Liverpool, 
Manchester, and -Birmingham. The rate of 
mortality in these towns stands thus:— 

Deaths. 

Birmingham... 1 in 30 

Manchester (Union). 1 „ '29 

Liverpool (Parish) . 1 „ 28 omit¬ 

ting fractional parts. 

The proportion of fever deaths to population 
annually in these towns is— 

Birmingham . 1 in 917 

Manchester. 1 „ 498 

Liverpool. 1 „ 407 

The relative intensity of the operation of the 


causes of atmospheric impurity in these towns 
corresponds precisely' with the rate of mortality 
in them. Thus, Liverpool has 100,000 inhabi 
tants to the square mile ; Manchester, 83,000 ; 
while Birmingham has only' 33,000. The cellar 
population in Liverpool has been estimated, after 
careful investigation, at 20 per cent.: in Man¬ 
chester, at Ilf per cent.: while in Birmingham 
there are no cellar residents. The nunyber of 
courts in Liverpool is 1982, of the worst con¬ 
struction, and containing a population of 55,534 
souls. In Manchester, it has been stated, the 
proportion of the population inhabiting courts 
is somewhat less than in Liverpool. In Bir¬ 
mingham tlio courts are numerous, but far supe¬ 
rior in construction to those of Liverpool and 
Manchester. The drainage and cleansingof the 
streets, aud other circumstances affecting the 
purity of the atmosphere in these three towns, 
Dr. Duncan has shown, likewise hold tho same 
relative position in regard to efficiency-. Mr. 
Holland, of Manchester, ascertained that the 
mortality in twenty streets in Chorlton-on-Med- 
lock, after having been properly drained and 
paved, fell from 1 in 32 to 1 in 89, the deaths 
being diminished more thau 20 per annum. 

When, in tho month of November, 1831, % it 
was reported that cholera had appeared in Sun¬ 
derland, the overseers and guardians of tho poor 
of Birmingham commissioned a fellow-pupil and 
intimate friend of mine, then one of their in¬ 
firmary surgeons, to proceed thither for the pur¬ 
pose of investigating the character and effects of 
the disease, and the general condition of tho 
people. A copy of his report, which they had 
printed, furnishes me with the 'following state¬ 
ments :— 

“The town of Sunderland,” he says, “ consists 
of three parishes, viz.—Monk Wearmouth, with 
a population of about 6000 ; Bishop Wearinouth, 
with 14,000; and Sunderland, with 20,000 inha¬ 
bitants. Iu Bishop Wearmouth nearly all the 
wealthy inhabitants reside, and the number of 
its pauper population is very small ; the streets 
are generally' sufficiently wide and clean, and 
their elevation above the level of the rivor is 
from 100 to 120 feet. In Sunderland, which 
is a continuation of Bishop \Yearjnouth, there 
are very few streets of proper width, aud 
their general elevation is from 70 to 90 feet 
lower thau in the adjoining .parish. The bye- 
streets are extremely narrow, several not being 
broad enough for the passage of a common cart, 
and during my residence in the town were rarely 
cleansed from the dirt and other impurities al¬ 
lowed to accumulate in them for many days 
together. The houses in these lanes commonly 
had no yards attached to them ; the rooms were 

dark, ill-ventilated, and dirty. and very 

often each room, from the cellars to the attics, 
was occupied by a whole family— Dr. Barry found 
120 individuals living in ono of these houses!” 
Those parts of Monk Wearmouth bordering on 
the river were in a similar state. After show¬ 
ing, by statistical reports, that the population of 
these portions of the town had been in former 
years much more obnoxious to the attacks of 
other epidemics than theii neighbours who occu¬ 
pied the higher, wider, and cleanlier parts, be 
mentions that tho burials in Sunderland from 
the 26th of October to the 14th of December, 
both days included, were, in the years 1829, 48; 
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1830, 81; 1831, 203: of these 119 were from 
cholera, and the conclusion he arrived at was 
that “ the ravages of cholera have been almost 
exclusively confined to persons whose minds 
were greatly depressed by vuguc and undefined 
fears and exaggerated apprehensions; to the in¬ 
firm, the broken down in health from intemper¬ 
ance and debauchery: to the ill-led, ill-lodged, 
and ill-clothed : to the negligent of personal and 
domestic cleanliness, and to those living in dirty, 
confined, ill-ventilated, and crowded situations, 

.Whilst, on the contrary, regular habits, 

nourishing hut temperate diet, the avoidance of 
cold and excessive fatigue, especially in the 
night, cleanliness and tranquillity of mind, have 
been observed to give the greatest chance of es¬ 
cape to those most exposed to the disease, and, 
when accompanied by residence in open and 
clean situat ions, to afford almost total exemption 
from its visitation in its most malignant form. 

The exemption of Birmingham from the 
ravages of this fearful sconrge is one of the most 
remarkable circumstances-of the kind on record, 
and furnishes most convincing proof of its 
superiority in sanitary conditions. On the 
rumoured approach of the pestilence, the people 
here, as elsewhere, became alarmed, and local 
Boards of Health were established! to one of 
which I was appointed medical officer. In that 
capacity, I, of course, assisted in promoting 
every available means of defence against the 
enemy. While doing so, however, I ventured to 
predict that Birmingham'would suffer little, if 
at all, from the disease. I have forgotten not 
the smile of incredulity with which this opinion 
was received. It nevertheless proved correct, for 
although the towns and villages within eight 
miles around were very severely visited, and 
although little or no diminution of the usual 
intercourse occurred, not a single, case of the true 
Asiatic type of the disease appeared in Birmingham, 
and that this was not a merely accidental event 
has been clearly proved by the fact that, in 
neither of the two subsequent cholera epidemics, 
in 1849 and, I believe, 1853, were there a dozen 
cases of the characteristic form. Wiiat has 
already been said of the causes of the superior 
healthiness of Birmingham, as compared with 
other places, will in part account for the fact. 
The peculiar situation of the town, nearly in the 
centre of the kingdom, at a very considerable 
height above the level of the sea, the permeable 
substrata over which it is.built, affording great 
facility for natural drainage, the excellence of its 
system of sewerage, an ample supply of good 
water, and the character of its manufactures, are 
also to he noticed as materially conducing to so 
gratifying a result. 

But I shall far exceed the limit of time to 
which, I understand, I am expected, as nearly as 
possible, to conform, if I go on with this part of 
my subject. It is time, therefore, to invite your 
attention to local matters, and to those circum¬ 
stances connected with our own present and 
probable future sanitary condition, with the 
view of indicating those measures which appeal- 
to me to he necessary to ho adopted, if we would 
avert, or if we cannot altogether do that, at least 
mitigate the severity of those epidemic visita¬ 
tions by which other places where such pre¬ 
cautions have been neglected have so fearfully 
suffered. 


The Registration Act for this colony has not 
yet been long enough in operation to afford 
correct data for estimating the true ratio of 
mortality, nor until the population becomes less 
migratory, and the colony assumes more of the 
characteristics of older Settled countries, will 
they become sufficiently accurate to be quite 
reliable. 

Were wo to take those furnished by the statis¬ 
tical document just presented to our Legislature, 
us strictly or even nearly true, we must come to 
the conclusion that this colony enjoys a most 
enviable exemption from the causes of mortality. 
According to the numbers there given, the ratio 
of mort dity in the year 1855, was 1 iii 66 only. 
This is certainly too good to be entirely true. 
From a notice of a pamphlet, by Dr. llackin of 
Geelong, “ on the health and sanitary condition 
of that town and suburbs," which appears in 
the last number of the. Australian Medical Journal, 
published in Melbourne, I find the ratio of 
mortality there is as high as 1 in 37.4 of the 
population. Now, seeing that the mortality of 
London is only 1 in 40, of all England only 
about 1 in 45 or 6, while that of Birmingham in 
1848 was very little more than that of Geelong 
is now (1 in 36.79), the Doctor is scarcely 
justified in the tone of congratulation he 
assumes. 

For present purposes, therefore, I must con¬ 
sider these statistics as all hut valueless. It will 
he in the future only that their importance can 
become appreciable. Our immediate concern is 
to enquire if we have now existing any of those 
removable causes of disease und premature 
death which have been already adverted to, and 
if so, to endeavour to have them obviated. I 
can assure you from my own knowledge that we 
have. Indeed I may say that there are few 
present but myself who can form anything like 
an adequate conception of the state of some 
parts of this city. It is an old saying that “ one- 
half the world does not know how the other 
half lives," and nothing short of ocular demon¬ 
stration can enable you to form a just idea of 
the mode in which many of the poorer classes 
in this city exist. I will, however, endeavour to 
give you some notion of the condition of a few 
of those places which have come under my 
notice in the performance of my duties as one 
of the surgeons to the dispensary. 

My district comprises Bourke and Macquarie 
Wards, iuclnded in the spate bounded on one 
portion of the circumference by the waters of 
the harbour and on the other by a line drawn 
from Dawes' Battery down George street to 
Liverpool-street, up the latter street to Hyde- 
park, and thence diagonally to W’oolloomooloo 
Bay. 

Behind Boody’s Glasgow Beef house in George- 
street, is a court containing 5 or 6 houses, built 
on its northern side and with a high dead wall 
opposite to them ; the court has but one opening 
—and that not a direct one—from George-street, 
is much below the level of the street, is un¬ 
drained and unpaved, and, therefore, always 
damp: The houses have no back yards, and are 
therefore very badly ventilated, and the ground 
floors of all liut one are considerably below the 
level of the court There are only, I believe, two 
rooms in each, one over theother,communicating 
by an open ladder. The aspect of the place is 
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miserable in the extreme. The houses are of 
weather-board, very old and much dilapidated, 
and are let for from 10s. to 16s. per week. 

A little farther south is Queen's-plaee, a 
narrow street between George-street and Pitt- 
street, on the right hand of which are some 
small houses, having the lower floors much 
below the level of the street. On the left is a 
small court, of six or eight houses, which is 
paved, but badly drained and always dirty. 
Behind there is a narrow dirty path, bounded on 
one side by a bank above four feet high, com¬ 
prising the back premises of one side of the said 
court, unfenced, and displaying in disgusting 
prominence and proximity to the passer-by a 
dilapidated common privy, and on the other by 
the foundation of some unfinished buildings, 
the excavation for which serves as a reservoir 
for rain and drainage water, duly seasoned with 
dead cats, rats, and vegetable and animal refuse 
of all kinds. At the extremity of this path, 
you emerge into a court, consisting of 18 or 19 
houses, of two rooms each let for 10s. per week, 
except one in the comer, which having only one 
apartment, the landlord considerately lets for 7s. 
only. The houses on one side have one room 
over the other, communicating ns usual by an 
open ladder; those on the other have both 
rooms on the ground floor, and are, all hut one, 
if I recollect right, below the level of the court, 
which is unpaved. Down the centre is a channel, 
hut so badly constructed as to he a mere succes¬ 
sion of holes full of dirty, stinking fluid, opening 
into the Tank stream by a small aperture in the 
enclosing wall. After heavy rains the houses 
nearest to this part are usually flooded, and they 
will now he worse off than before, as, on every 
such occurrence, their own refuse water wil I be 
thrown back on them. To this court, occupied 
by an average of 100 souls, there is but one 
privy, which also drains into the T'ank; the 
latter, once, alasl a woodland rivulet, flowing in 
pristine purity from the native forest, and at 
the mouth of which England’s first cargo of 
moral pollution was discharged, but now a foul 
sluggish streamlet, straggling aloDg its devious 
course amidst a collection of articles which 
would make a London or Parisian chiffonier’s 
fortune, interspersed abundantly with the car¬ 
cases of dead dogs, cats, rats, and fowls, cabbage- 
stalks, to Anally lose itself in an abominable 
delta of black disgusting slime. 

In Abercrombie's and Maleom’s lanes, to the 
south of Bridge-street, are a few houses of a 
somewhat superior description to those before 
mentioned ; but the courts are neither drained 
nor paved, and always dirty. Tn one of the 
houses of the latter, 1 lately attended a tvotnan 
with chronic dysentery. She and her husband 
occupied the back room (or rather cell) on the 
ground-floor. It was so small that the truckle- 
bed, with its head in contact with the wall 
under the window and its foot within a few 
inches of the fire place, a stool, and a couple of 
boxes, so tilled it that the door could only be 
opened wide enough to admit me side-ways: 
and for this wretched accommodation they paid, 

I believe, 10s. per week. 

In the very bed of the Tank stream, imme¬ 
diately below the unfinished buildings in Bridge- 
street, stands a miserable hovel, occupied by an 
old couple : the man a victim to chronic rheu¬ 


matism and bronchitis, and the wife endea¬ 
vour,ng to eke out the charity of some benevo¬ 
lent individuals by taking in a little washing. 

In Castlereagh-street, near the Prince of Wales 
theatre, is a. passage about 12 or 14 feet wide 
into Pitt street, called Brougham-place, con¬ 
sisting of 20 houses, 13 on each side, all built of 
the same size and on the same plan The back 
yards unpaved and very small. One of these 
houses, in which I had to seo a patient with 
erysipelas, was thus occupied. In the frout 
room on the ground-floor lived the primary 
tenant, with his wife and thteo children, and 
carrying on a green-grocery business. In the 
back room was a widow with two or threo 
children, who took in washing. The first-floor 
front room accommodated a man, his wife, and 
six children, and the other, a young man, his 
mother, and his daughter, a child of 9 or 10 
> ears of age. The landlord, 1 was told, received 
from the primary tenant, 80s. per week, who 
sub-iet the other rooms for from 7s. to 10s. each. 
Many of the other houses were, more or less, 
tenanted in a similar manner. In one of them 
I have recently had to see a poor woman dying 
of consumption, threo of her children, eating, 
drinking, and sleeping in the same room. 

In Castlereagh-street, near Park-street, 1 have 
lately had to attend a young woman suffering 
from constant bilious vomiting. For this, I 
could And nothing to account but the State of 
the premises. The house, placed a little distance 
back from the street, is of four low small rooms, 
weather-boarded, very old and dilapidated. 
From the front court there is a descent into the 
house, and a still deeper one from the back, and 
in immediate contact with the back wall is tho 
privy. Tho floor is rotted in many parts, and I 
thrust my stick several inches into the black soft 
earth, saturated with the tcccal filtration. The 
yard, which is common to several houses, is 
uupaved and unlevelled, and has a ditch of un¬ 
certain depth winding diagonally across it, filled 
with the most Stygian looking “hell broth, 
thick and slab,” distilling into the air its sul¬ 
phuretted hydrogen, which breaks in bubbles on 
its surface. For this pest-house, which looks as 
though a shilling had not been expended on it 
these twenty years, the woman told me she paid 
20 s. a week, the owner at this very time dis¬ 
bursing a considerable sum in putting into 
thorough repair and beautifying a public-house 
close by, also belonging to him. 

But i will not weary you with further details 
of this kind. Those 1 have given are but a small 
sample of what is to be found all around us. 
The surgeon of Gipps and Brisbane Wards could 
furnish similar facts existing about Sussex-street 
and the " classic locality of the Bocks.” Lod¬ 
ging-houses crammed to repletioi) with human 
beings, regardless alike of health and decency, 
with unimaginable abominations all around’ 
with innumerable heaps of stable manure and 
refuse matter reeking in the hot sun, fostering 
clouds of blow-flies, and pouring out the 
gasevous results of putrefaction to taint the 
atmosphere; ought we to wonder if, with the 
Cholera so near to ns, it should one day startle 
us with its justly dreaded presence? Tho 
people of the .Mauritius have been bitterly 
denouncing “ the misconduct of Government in 
allowing the cholera to come amongst ’’ them. 
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In what manner the Mauritian Government has 
erred is not stated. One thing is, however, 
certain, that if it has put its faith in quarantine, 
and still allowed such thinys as I have just 
described to exist, it has, indeed, been much to 
blame. In the tilth annual report (in 1853) to 
the Commissioners of Sewers of tho City of 
London, their intelligent and indefatigable 
officer of health, Mr Simon, says:—"iso city, so 
far as science may be trusted, can deserve 
immunity from epidemic disease, except by 
making cleanliness the first law of its existence; 
such cleanliness, I mean, as consists in the 
perfect adaptation of drainage, water-supply, 
scavonage, and ventilation, to the purposes they 
should respectively fulfil; such cleanliness as 
consists in carrying away by these means, in¬ 
offensively, alt refuse materials of life—gaseous, 
solid, or fluid—from the person, the house, tho 
factory, or the thoroughfare, so soon as possible 
after their formation, and with as near an 
approach, as their several natures allow, to one 
continuous current of removal. 

This assertion, I do not doubt, all who now 
hear me, are prepared at once to endorse; but to 
hold an opinion is one thing, to carry it into a 
practical result is another. We applaud, and 
justly, no doubt, the benevolence that founds 
and maintains hospitals and other charitable 
institutions, but the truest philanthropy, as well 
as the surest eventual economy consists, in well 
directed efforts to avert, as far as possible, the 
necessity for them. 

In this brief and imperfect essay I have con¬ 
fined my attention to those matters which come 
more particularly under what may he called 
public hygiene, and which may properly he 
subjects of (and indeed imperatively call for) 
legislative interference, in contradistinction to 
tiio.se which more immediately depend on indi¬ 
vidual habits and domestic arrangements. These 
must he met by other means. We are to have, 
it appears, a rc establishment of municipal 
institutions. And here I cannot but express my 
distrust of the electoral element in their com¬ 
position. It has been tried and found lamentably 
deficient in its results. But whatever the form 
adopted, ample power must be given to enforco 
sanitary regulations. In society no man can do 
exactly “ what he likes with his own.” Each 
must surrender a portion of his individual liberty 
for the common good, and ho man has, nor can 
any length of time confer upon him, a prescrip¬ 
tive right to kill his neighbour indirectly, by 
compelling him to inhale a poisoned atmosphere, 
any more than he has directly, by giving him a 
dose of strychnine. To enable "the municipal 
authorities to exercise these powers wise])- and 
effectively, they must be required to appoint an 
officer of health, with inspectors for the several 
wards of the city under his control, whose 
duty it will he to visit every portion of the dis¬ 
tricts under their surveillance periodically, and 
to report to him. He, in his turn, will have to 
report to the authorities, and to suggest such 
measures for the preservation of the public 
health as he, from time to time, may deem 
necessary. 

I now proceed briefly to state the require¬ 
ments of a well-regulated city. 

1. A complete and efficient system of sewerage and 
drainage. 


With regard to the sewerage, a good commencement 
has been made, and it is to be hoped that it will be car¬ 
ried oat to its completion with as little delay as pos¬ 
sible, inasmuch as it may he considered the foundation 
of all the rest. To make it fully answer its intended 
purpose, power mast he given to enforco the drainage 
of all private premises in connection with it. 

2 . An ample supply of water. 

It is gratifying to know that, under the City Com¬ 
missioners, this important subject has also received its 
due share of attention — money only, I understand, 
being wanting to complete their plan’s. The adoption 
by them of a constant, instead of an intermitting supply 
which has elsewhere been found so inefficient 'anil 
wasteful, is greatly ,o their credit. 

3. The slaughtering of cattle, candle-makipg, tallow, 
melting, and other offensive and unwholesome occnpa- 
tions should ho disallowed within the city boundary. 

4. The old grave-yard in Geofge-stree't has verv'pro- 
perlv been closed lor some years' past. What yet rc- 
mains open of that at die Sandhills must soon follow; 
it is becoming too closely surrounded with the habita¬ 
tions of the living to be safe. Both ought to bo planted 
with trees, so that the products of animal decomposithn 
may be, as quickly as possible, recomposed into some¬ 
thing fit for human lungs. 

5. Common lodging-houses should ho subject to a 
system of registration and supervision, to prevent over- 
Crowding, and to keep them, as much as possible, free 
from mural, as well as physical ilnhealthiness. 

0 . Steam-engines, foundries, and other producers of 
the. smoke-nuisance, must be compelled to consume 
their own smoke ; a compulsion which will ultimately 
be a boon to tho owners, by tho sating of fuel it will 
effect. Her Majesty’s Mint should be' no exception to 
this rale. 

7. The Building Act should he extended. 'In its 
present form, its principal provision is against the 
spread of fires, but these are, happily, of very infre¬ 
quent occurrence, and seldom attended with loss of life, 
while defective drainage and ventilatioa are productive 
of continually recurrent disease and premature mor¬ 
tality. Back-yards should he properly’ paved and 
drained. 

8 . The streets should be macadamised, and cleansed 
by periodical sluicing from the fire-pines. 

9. The. reclamation of the sandhills should be pro¬ 
ceeded w-ith as rapidly as possible. At present, especi¬ 
ally with any wind, we are forced to breathe a vile 
compound of atmospheric air adulterated with pulver¬ 
ised. animal and vegetable refuse of all kinds, rendered 
additionally pungent by the admixture of various 
mineral products. 

10. Baths and wash-houses would, without doubt, 
soon repay their cost, and w-onld he an incalculable 
benefit. 

The advantages of hot-bathing appear to be very in¬ 
completely understood. In a hot elimate there is no 
greater luxury, and when the necessity of thoroughly 
cleansing the skin from perspiration and dust is more 
appreciated, it will become a necessity. At present, 
these establishments, from being in the "hands of private 
individuals, are limited in their means of accommoda¬ 
tion, and are, therefore, comparatively expensive. On 
a proper scale, always available and at a moderate cost, 
they would materially assist in lessening the indulgence 
in pot-house debauchery. 

Whether the erection of lodging-houses for the work¬ 
ing classes would more properly devolve on private 
enterprise than on the municipality, is a question I am 
not prepared to give a decided opinion upon. That, as 
a speculation, they would pay, may he readily inferred 
from the rents now given for wretched tenements at 
which a well-bred hog would, if he understood the 
meaning of tire action, turn up his nose in disdain. 
That as a sanitary’ measure its salutary effects would 
be great. Dr. Southwood Smith affords us some data for 
believing. In a lecture delivered by him at Edin¬ 
burgh, last November, he says, “That epidemics are 
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under oar own control ; we may promote their spread 
or may prevent it. IVa may secure ourselves from 
them. We have done so j we kavo banished the most 
formidable. Those that remain are not so difficult to 
be conquered as those that have been vanquished. The 
causes of typhus are more completely under our control 
than those of intermittents. We may put an end to 
typhus ; we have actually done so ; we have encom¬ 
passed the model dwellings by a barrier which neither 
typhus nor even cholera, nor'any of the other causes of 
excessive sickness and promatuve mortality have been 
able to pass. To the residents within that barrier the 
chances of life have been more than doubled ; and com- 
ared with some other children of their own class, they 
a vo been increased four-told.” 

This is strong language, but not more so, I verily 
believe, than is consistent with perfect truth. 

“But,” soma will sav, “howis all this to be done; 
where is the money it will cost to come from t” Had 
I time to quote some calculations that have been made 
in England as to the cost arising from disease and pre¬ 
mature mortality, of doctors and doctor’s stntf, of 
orphanage, widowhood, and pauperism, of loss of labor, 
and innumerable other expenses and evils entailed on 
society by the neglect of these precautions, the question 
would be quickly answered; but X am reminded by 
the number of the page I have just commenced, that I 
have reached, if I have not already exceeded, my al¬ 
lotted time.. This and other cognate subjects, I mar, 
if opportunity is afforded mo, take up on some future 
occasion. If I have trespassed in this particular, the 
importance of the subject will, I trust, plead my 
excuse. 

With the improvements I have sketched, I see no 
reason why Sydney should not be, at least, as healthv 
as any city in the world. Without them it will become 
a plague-spot in the southern hemisphere. I have 
dwelt chietly on the physical evils resulting from a 
neglect of the subject. The moral consequences I have 
barely hinted at, but on this point I cannot do better 
than quote the Bishop of Bath and Wells. In. the 
thanksgiving sermon for peace, preached by him before 
the House of Lords, he says —“ But in order to advance 
the moral condition of the poor, their social condition 
must be improved, and although much had been done 
with that object, still more remained to be done. Then- 
wretched dwellings must bo improved, their comforts 
promoted, and no longer must whole families he allowed 
to crowd in single rooms, to the outrage of decencv, the 
destruction of morality, and the extension of disease.” 

I have, I am fully aware, performed the task I un¬ 
dertook but very imperfectly ; I shall, however, I hope, 
have credit given me for good intentions. If yon com¬ 
plain of my tediousness, I can only say with Dogberrv, 
that on such a theme, “an ’twere a thousand”times 
more than ’tis, I conld find in my heart to bestow it all 
of your worships.” 


SORGHUM SACCHARATUM. 

CHEAP AND SIMPLE PROCESS FOR MAKING SUGAR 
AND SYRUP ON A SMALL SCALE, 

The first thing is'to permit the sorgho to fully 
ripen, as in that condition it makes the best syrup, 
and will be free from the grassy flavour complained 
of in previous experiments. This is known by the 
seeds becoming black and hard. When fully ripe, 
then, with a corn cutter, a large carving knife, or, 
what is better, a small hatchet, cut the cancs off 
close to the roots, strip off their leaves as far as the 
joints extend, and chop off the rest of the stalk, 
saving the seed for future planting if tbe cane 
proves to be of good quality'; if not, give them to 
the chickens. 

The next thing is to extract the juice from the 
stalks or canes. This must be done by pressing 


| them between rollers. If there is a cider mill on 
the premises, it will be ali-sufiicient ; pass them 
through it just as you would crush apples, catching 
the juice in some clean vessel with as few chips or 
dirt in it as possible. 

A VERY CHEAP MILL. 

If there he no cider mill in the neighbourhood, 
you must make a shift to construct one yourself, or 
get the nearest carpenter to do so; nothing but 
wood being required for all you have to do.” The 
way to go about it is as follows : Choose some 
straight pieces of maple, or any hard wood, twelve 
or fourteen inches across, and saw' one piece off of 
30 inches long, and the other 48 inches. These 
arc to make your too rollers, and as nearly round, 
as you can get the log, so much less trouble will 
there be to fashion the work. Having got your 
wood, take the bloats to the nearest carpenter, and 
tell him to make you two journals on the ends of 
the shortest piece, too and a half inches less in 
diameter than the block will be when made per¬ 
fectly round. If-he has a turning lathe, he will be 
able to do it all in a couple of hours. Let him 
make the axles or journals seven inches long each. 
You have now one roller finished; the other is like 
it, only after making a journal on one end, he 
measures along the same length as the other roller, 
which will he sixteen inches, and then cuts into the 
block, another journal like the others, leaving be¬ 
yond it eighteen inches of sound wood to spare, of 
the same girth or diameter as the roller part. 
Through this eighteen inches that you have left 
over, cut a square hole or socket, large enough to 
put a good stiff wooden lever in or through it, so 
that when your rollers are set up on end in a frame, 
like a windlass, you can walk round with the lever, 
and so turn the mill. 

If there is n blacksmith in the neighbourhood, 
it would he well to get him to put an iron hoop 
above and below the lever-hole or socket, to pre¬ 
vent the strain, which will he considerable, from 
splitting the top. You have now' the rollers com¬ 
plete; the next step is to make the frame that 
holds them together. Take two pieces of timber, 
nine feet long and nine inches square, if you have 
them; if not, round barked timber will do; dig 
two holes in the grpund six feet deep and four 
feet apart, wherever you wish your mill to stand. 
Put the posts into them, and fill the earth in 
again, heating it down so as to hold these uprights 
as still and immovable as possible. These are tho 
supports of your mill, and have to hear all tile 
strain, so you must see that they are strong and 
firm.. Now get a slab of wood six feet long, six¬ 
teen inches broad, and eight inches thick, set your 
too rollers on it, standing upright, and close to¬ 
gether ; mark the two holes for the lower journals, 
and cut them out. six inches deep, You must now 
cut a couple of notches at the ends of the slabs, 
fit these notches between the two posts, and pin 
them tight. Now you have the bed plate of your 
mill. Set the rollers upright, on it, with the 
journals in the holes you have cut for them, and 
proceed to fit the. upper frjune ; plate in the same 
except that it must be made in two halves 
owing to the socket part where the lever goes pre¬ 
venting your slipping it over both journals, ts was 
done in the other case, i’or the upper frame- 
plate, taking two pieces, six feet tong, nine inches 
broad, and seven inches thick, fit them nicely to¬ 
gether round the journals, and fix as before.' T 
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keep the two pieces from spreading when the ( 
strain comes, either clamp them together with | 
wooden clamps or wedges, or iioid them together 
with a dovetail tie. The mill is now complete; 
pnt in the lever, and you are ready to crush the | 
canes. Cut a small gutter round the roller fit the . 
wood of the bed-plate, leading to a spout, to pre- 1 
vent the juice from running all round and being 
lost. The above need not cost a farmer ten dollars 
where wood is plenty', is sufficiently strong, and 
will crush a hundred gallons of juice per day, il 
required. 

Of course it will be understood that a mill like 
this described above is merely a make-shift for ex¬ 
perimenting with, for you could only get one-half 
the juice by it that an iron one of the same con¬ 
struction would yield. 


down as rapidly' as possible. As the quantity re¬ 
duces by boiling, keep adding fresh juice from the 
first clarification, so as not to let the syrup get too 
low in the pot, or it will get burnt. If any scum 
rises, remove it with your scirmncr. And by fol¬ 
lowing these directions ymu cannot fail to mak§ 
good syrup. • 

The preceding remarks suppose . that you have 
only' one pot to operate with ; but it is very much 
better to have two, as it will save twenty nmiuics’ 
time and fuel with each kei ile ol syrup you make ; 
because, as I have endeavoured to show, you have 
to wait twenty minutes after taking the pot from 
the fire to allow the scum to rise and settle ; so, if 
you have not another pot-full of fresh juice to put 
on, it is so much time and fire wasted. IV ith two 
pots in use, you replace the first ou the fire as soon 
as y-ou take the other off, and proceed to boil down. 


CRUSHING OUT T1IE gUICE. 


SYRUP OF EXTRA QUALITY. 


Having brought your canes to the mill, and ad¬ 
justed your lever, cither let a man walk round 
about it, or attach a horse and pony. Pass the 
canes through two at a time, till y T ou have sufficient 
juice for crushing,say ten or fifteen gallons, which 
should be crushed out in half an hour. Now build 
another place with stones, or set up two forked 
poles, and put another across, on which sling your 
pot. which may be of sheet tin, hut had better he 
of cast iron. Lei it hold say ten gallons. Get a 
small tin skimmer at a tinsmith’s shop, and you 
are prepared to commence boiling. 

BOILING AND CLARIFYING. 

Everything being ready, slack a tea-cup full of 
lime, mix it to the consistency of cream, and set 
it by for us.e. Light your fire, with charcoal if 
you have it, for it makes no smoke, but if you 
have none, use dry' kindling wood. If possible, 
so arrange your rude fire-place as to let the fire 
reach no more than half way up the sides of the 
pot. Put five or six gallons of juice into the pot, 
set it on the fire, and when it becomes milk warm, 
add one large teaspoouful of the cream of lime, 
and mix it thoroughly through the juice. Non- 
take the whites of two fresh eggs, beat them up 
with a teacupful of the juice from the pot, and 
when thoroughly mixed, pour back, and stir them 
well through the mass, bring it to the boil as soon 
as possible, but the moment you see the first signs 
of boiling, lift the pot off the fire ; set it on the 
ground, and let it remain quiet for fifteen or twenty 
minutes. You will have perceived that after add¬ 
ing the cream of lime and eggs, as the simmering 
went on, a thick scum began to rise, tins you must 
not disturb, but allow to gather on tile top, till you 
take the pot from the fire as directed, and allow it 
to settle fifteen or twenty minutes. At the end of 
this time carefully remove the scum, and you w-ill 
find, if you have carefully followed" these directions, 
that the juice has become clear and bright, ready 
to boil down to the consistence you require, whe¬ 
ther of syrup or sugar. Having removed the scum, 
empty the contents of your pot into some clean 
vessel, which have convenient. Fill up your pot 
again with the raw juice, and proceed as before. 
This is the process of clarifying or defecating, and 
is absolutely necessary', if you do not wish to have 
a dark, dirty syrup, tasting of cane-stalks, and 
ahnefst unfit for use. 

After clarifying and skimming the second pot- 
full as directed, set it back on the fire, and boil 


Should you wish to make a very extra syrup for 
table use, get a flannel hag, of almost any shape, 
sufficient to hold two or three gallons, and filter 
the juice through it after you have skimmed it, 
then boil down as before. 

HOW TO KNOW WHEN THE SYRUP IS DONE. 

It is a matter of importance with those who have' 
never boiled syrup to know when the juice is boiled 
enough. There being nothing like experiments, 

I would advise such to procure a eupfull of molasses, 
heat it, and, taking a small quantity on a spoon, to 
watch how it runs down, and when the drops come, 
how they elongate and break in the middle, the 
upper half springing back with a jerk, and the 
lower forming a hall, and falling into the cup again. 
Three cents in money, and the expenditure of five 
minutes time in this way, will go farther in educat¬ 
ing the eye to a good judgement than an elaborate 
series of directions. 

I will give you one other method, however, of 
knowing when syrup is cooked enough. Hip your 
skimmer into the boiling liquid, take it out and 
allow the syrup to run off it; a few drops will 
remain on the edge, falling at intervals. If these 
break with a long string between, which at the 
break jerks hack to the dipper again, and which, 
when taken between the finger and thumb, feels 
like molasses, it is fair to suppose your syrup is 
sufficiently boiled, and you may take it from the 
fire. 

UEDUCING TO SUGAR. 

For making sugar, it will be necessary to boil 
this same syrup down till the steam escapes from it 
in little puffs, and when the skimmer is dipped into 
it, the falling drops break short and tall solid. 
These simple tests, and perhaps a few failures, will 
enable one to make sugar. When enough has 
been boiled, pour it into a wooden box or tab to 
cool slowly, standing it in a warm place. Let tils 
box be large cnougli to allow of the sugar standing, 
only, 1 !, inches deep; boil another lot, and pour it 
over the top of the first, and a third over the top of 
the second'; mix them altogether, and allow the 
contents to cool. If by the next morning there 
should he no signs of crystals, take a handfull of 
raw sugar and stir it in ; in all probability, it will 
start crystilisation ; but if it should not do so im¬ 
mediately do not despair, for it may stand for an 
entire fortnight and then suddenly strike into sugar. 
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METEOROLOGICAL REPORT. 

Sydney, Mouth of Jasoahy, 185S. 

From observations taken' at 9 a.m. and 9 p.m. each day. 


SB 

4 

5 

6 
r 
8 
9 

10S 

11 

12 

13 

14 

15 

ie 

17S 

18 

19 

20 
21 
22 
23 
24S 

25 

26 

27 

28 

29 I 

30 I 
31S 


Temperature of Air. 


Moisture. 


29- 950 
•702 
■919 
■900 
•750 
•963 
•837 
•939 
■848 
■773 
•773 
■896 

30- 036 
29-828 

*552 

•635 

'396 

■914 

SO-OS8 

■108 

•079 

■104 

■172 

■136 

•220 

•196 

•088 

•049 

•058 

29-924 

■895 


708 

74-9 

73- 2 
752 
86-0 

69- 3 
75'0 
70'3 
759 
811 
72-2 
70'3 

70- 3 

74- 8 
87-4 
09'6 
68-0 
64-2 
09-2 

71- 6 

72- 9 
73'5 
729 
"3-5 
74*1 

73- 7 
73-G 
73'6 
75'0 

73- 0 

74- 2 


78-4 
87-8 
78-1 
85-3 
102-8 
84 8 
84-2 
80-6 
87-5 
90-8 
83-6 

70-2 

705 
83-4 
1080 
839 
8G-8 
09-8 
77-0 
80-8 
81-8 
80.7 
SI 7 
824 
832 
83-8 
SAG 
81-3 
85-0 
830 
916 


30233 
I 29-217 


920 

644 


581 

600 

611 

630 

63-7 

673 

08-3 

630 

68-3 

62- 3 
650 
CS-4 

63- 7 
66-7 
696 
686 
6 C-S 
55-G 
58-4 
58-3 
55‘5 
550 
545 
540 
58-3 
573 
56 3 
55-7 
61-8 
68-6 
Gl-8 


1080 


29- 931 73-7 8-M 

30- 007 | 704 I 79'4 


20-3 

27-S 

1V0 

22-3 

391 

17- 5 
15-9 
236 
19-2 
28"5 

18- 6 
7'8 
6-8 

16'7 

384 

15-3 
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14-2 

18-6 

22-5 

26- 3 

25- 7 

27- 2 
2S1 

24- 9 

26- 5 

28- 3 

25- 6 
23-2 
150 

29- 8 


.5 S 

*<! -T 


Cloud', 


51-0 


61-8 


59-8 


61- 5 
63-8 

63- 8 
69-5 

64- 4 

62- 7 
07-6 
G8-3 

69- 7 
C41 
07-0 
070 
64-7 

70- 3 
C6-C 
G2-6 • 
61-2 
49-8 
53.7 
58-8 
58-7 
CO-6 
0T2 
62'7 
02-2 
633 
65-3 
61-2 
65-5 
663 
61-6 


54-0 


22-3 


19-6 


71-2 

49-7 


63-5 


61-0 


00 

00 

16 

00 

00 

00 

00 

-00 

•00 

•00 

■33 

•19 

•40 

•00 

■00 

•00 

•01 

•07 

■00 
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•00 

•00 

■oo 

•oo 

•00 

•00 

•00 

•0(5 

• 1)0 

•00 

•00 


119 

128 


119 

120 


1 

5 

6 

11940 
10010 
12740 
124| 0 
10 


6 'Cu. Cu.-St. 
Cu. Ci.-St. 

si. 

Cu. 
Cu.-St 
Cu. Ci.-St. 
Cu. 


Winds. 




Remarks 


Weather, etc. 


124 

11 

125 
88 
86 

119 
142 
98 
127 
92 
112 

124 

125 
124 

126 
116 

123 

124 

124 

125 
119 
127 5 


•40 


116 


3-27 


142 


118-55 


1-57 


Haze. 

HazL 

Ni. 

Ni. 

Ni. 

Cu.-St. 

Ci.-St. 

Cu. 

Ni. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Cu. 

Ci.-St. 

Ci.-St. 

Ci.-St 

Cu. 


NE. 

NE. 

SSE. NE. 

NE. 
WNW.SSE] 
ESE. NE. 
NE. 
NNE 
NNE. 

W. SSE. 
83E. NE. 

SSE. 

SE. NE. 
North. 
NW. Tar. 

East. 
NW. SE. 
SE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. 
NE. NNE. 
NNE. 
NNE. 
NNE. 
NW. S. 


| Fresh sea-breezes. 

Lightning. 

Fiae, hut warm. 

Hot wind & ‘ Souther!y ’ 
Fine. 

Fine. 

Hot and cloudless. 

| Red suUssts. 

Partial storm, 
j Dark clouds and 
j light rain. 
Thunderclouds. 
Extreme hot-wind. 
Cloudy. 

Squalls. 

| Cloudy. 


Very fine hut hot 
weather. 

Detached cumuli and 
regular sea-breezes 
during the days. 


J Hot weather. 
Hazy air. 


Lowest J at 9 a.m. or 9 p.m. 


Means and sums. January, 1858. 


Means, '&c., of January, 1856,1857- 


77 . P,.— The observations are not corrected for diurnal 
Tange The principal instruments have been compared 
at Greenwich, and the readings are all reduced ac¬ 
cordingly. 

Pressure,—the barometer is 11 feet above the sea-level 
The greatest range of pressure is 1 '016 inches. The 
minimum reading of this month, 29-217, (at 9 a.m. 
of 17th) is the greatest depression which has occurred 
during nearly three years. _ # ^ 

The mean gaseous pressure of dry air is 2ft311 
inches. The average weight of a cubic foot of air is 
517 grs. . » 

Temperature, of Air .—The mean of all self-registered 
maxima and. minima is 73*0 degrees. The adopted 
mean temperature of the month is, therefore, 73'3 
degrees. This is higher by 3'4 degrees than the 
adopted mean temperature of the month fur the last 
two years. 

Moisture . — The dew-point is calculated from readings of 
Xegretti'sand Zamira’s dry and w et bulb thermome¬ 
ters, by the use of Glaisher’s tables. 2nd Edn. 

Tho mean temperature of evaporation at 9 a.m. and 
9 p.m. , is 67'S degrees. The moan elastic force of 
vapour is - 586 inch. The average proportional 
humidity of the air is denoted by 70, perfectly dry 
air being taken as 0, and saturated damp air as 100. 
Rain . — More or less rain fell on 6 days during the 
month. The total depth being 146 inches. It is 
collected at one foot above the ground, and measured 
at 9 p.m. 


Evaporation . — The total depth of water evaporated wit^ 

full exposure to sun and wind is 7'32 inche ? 
Omitting one day. 

Sun's heat is indicated for each day hy the highest read¬ 
ing (self-registered) of a thermometer with a 
blackened bulb placed one inch above the surface of 
the ground. 

Cloud.-— The extent of cloud is expressed by the tenths 
of the whole slcy covered by it. 

The forms of clouds are denoted as follows, the num¬ 
ber of clays on which each kind occurred being 
also added in figures. 


Cu. 

Ci. 

St. 


Cumulus 17 

Cirrus.0 

Stratus.0 


Ci.-Cu, 

Ci.-St. 

Cu.-St. 


Cirro-cumulus. ... 0 

Cirro-stratus . 7 

Cumulo-stratus ... 2 


i. Nimbus 

...5 

Haze . 

. 2 

ids. —Tho winds may be thus summed up. 

NW. 

days. 

SSE 

3 days. 

WNW. 

i ,, 

S E 

2 „ 

West 

i „ 

ESE 

i « 



East 

i „ 

South 

i 




NE 

144 „ 

Var. 

i „ . 

North . 

NN E 

4 


N.E. sea-breezes greatly prevailed this mouth, as sec 
above. 

W. S. JEVONS. 

Double Bar, near Sydney, N.S.W. 






















































































- oa Registrar General's Office, Sydney, 1$ January, 1*55 

HEALTH OF SYDNEY. 

The number of Deaths registered at the Central OtBce, daring: the month of December, is 181, viz., 97 males and 
. females, being an increase on the previous month of 65. The excessive infantine mortality is painfully apparent 
in this Return as in that for -November,. 103 deaths out of 181 occurring under 5 years of age. 

The number of Deaths registered during the corresponding month of last year was 162. ° 

The number of Births registered during December is 198, viz., 102 males and 96 females. 

Registrar General's Office, Sydney, Sik February, 1858. 

HEALTH OF SYDNEY. 

^ le number of Deaths registered at the Central Office during the month of January is 167, viz., 86 males and 
81 females. Ibis is somewhat less than was shewn in the Returns for December. The infantine mortality, 
however, exceeds in proportion that of the present month ; 102, or 61*07 per cent., being under 5 years, 
the number of Deaths registered during the corresponding month of last year was 143. 

I he number of Births registered dating January is 159, viz., S7 males and 72 females. It is remarkable that 
this is the first occasion ou which the Deaths have ’exceeded the Births. 

SUMALARY OF DEATHS of both Sexes Registered in Sydney , from 1st to 31 st December , 1857. 

Ditto ditto l*f to 31 January , 1858. 


Causes or Death. 

u 

d 

o 

T—l 

u 

o 

d 

p 

ri 

o 

d 

p 

P 

d 

3 

co 

t- 

o 

d 

a 

p 

d 

P 

d 

7i 

d 

o 

d 

P 

d 

:■ 

c 3 

CO 

L 

3 

d 

P 

d 

c 

ci 

d 

o 

3 . 

1 § 
* £ 
A 

_p 

o 

o 

d 

P 

d 

a 

d 

iO 

. 

1 

g 

c 

a 

o 

. 

s 

p 

p 

d 

p 

a 

KO 

. 

a 

•— 

1 

= 

«l 

o 

"1 

d 

oo 

o 

d 

a 

d 

d 

o 

*0 

co 

d 

p 

d 

P 

C3 

CO 

o 

d 

3 

C 

*d 

§ 

i-O 

co 

. 1 . 
o o 
d iO 

v 3 

d d 

c a 
p p 

afS 

ci | P 

O 1*0 
d|d 

IO 

4-0 

o 

d 

5 

1 

o 

*o 

o 

w 

3 

d 

p 

d 

P 

ci 

*o 

40 

o 

o 

d 

p 

p 

d 

3 

o 

o 

i 

cj 

P 

P 

d 

3 

1-0 

4 — 

CJ 

d 

3 

d 

d 

o 

_ 

» 

s 

d 

p 

p 

d 

p 

d 

*o 

t- 

10 

30 

» 

d 

c 

p 

a 

o 

00 

!i 

d 

p 

d 

1.0 

00 

.,1 

o 

d 

3 

c 

d 

§ 

d 

o 

3 

i ? 

d 

d 

O 

Pi 

d 

•h #i 

- o 

— 50 
*<; 
_o 

Zymotic Diseases. 
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Sporadic Diseases. 
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Of Respiratory Sr/stem — 


























Diseases of the Lungs, &c. 
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Of Circulatory System. — 
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Of Digestive Organs. Dis- 
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Of Generative Organs . 
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Of Locomotive Organs. — 



























Rheumatism, Diseases of 
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Of Integumentary S’/ stem. — 
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Diseases of the Skin . 
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v _ CHRIS. ROLLBSTON, Registrar General. 

JN.n.—-In consequence of the Return for December, 1857, being published at so late a period in the month of 
anuary last, it was impossible to give the Health Table in our last issue. We, however, print it in this number 
with tne return for January, 1858. 
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ARCHITECTURE OF NEW SOUTH 
WALES. 

A stranger visiting this colony cannot 
fail to be struck with the resemblance 
which the streets and houses bear to those 
of second-rate English towns. In the 
villas in the neighbourhood of the city 
he will observe that verandahs are more 
common than at home, and that the ex¬ 
terior window shutters (called jalousies on 
the continent) are far more frequent than 
he has been accustomed to see in England. 
In many respects Sydney houses will not 
compare with the English residences ; the 
rooms are smaller and less lofty, and the 
arrangements for ventilation are very im¬ 
perfect. 

It must be evident that the wide differ¬ 
ence in the climate of the two countries 
would render desirable some modification 
of the English type of house. Our archi¬ 
tects do not seem to have had sufficient cou¬ 
rage to strike out a new path, and design 
a style of residence adapted to the climate. 
In one respect the Sydney architects and 
builders are decidedly original —that is, in 
constructing houses, the walls of which arc 
not rectangular. There are hundreds of 
dwellings in Sydney and some of the most 
considerable public buildings that possess 
this unfortunate peculiarity. We need 
only mention the Treasury, the Commer¬ 
cial Bank, the new Oriental Bank, the 
Union Bank, and the Herald office, in 
support of our assertion. 

Our street architecture is marred by 
the irregularities caused by old buildings 
which project on the present line of tho¬ 
roughfare, and by the squalid liuts which 
in many parts are attached to fine build¬ 
ings and occupy valuable situations. These 
defects time only will rectify,- but it is 
impossible to avoid wishing that, in the 
infancy of the colony some comprehensive 
and forecasting mind -had not laid down 
a regular plan for the formation of the 
streets and thoroughfares, and that Go¬ 
vernment did not reserve the water front¬ 
age for public use. 

Perhaps there is no spot more favoured 
in the world by nature for the establish¬ 
ment of a noble city. The numerous 
indentations of the harbour might have 
been lined with wide quays ; the abun¬ 
dant supply of excellent stone and the 
durable quality of our timber might have 
imparted uniformity and grandeur to our 

No. 10, Blarcli, 1858. 


streets; but, instead of these attractive 
qualities,We behold narrow and crooked 
streets, irregularly-built houses, and we 
are prevented from obtaining access to 
the sea-shore except at very limited por¬ 
tions, by the rights of private property. 

There is one feature in the modem build¬ 
ings of Sydney which we contemplate with 
alarm : it is the rapid spread of American 
pine used for the floors and interior fit— 
tin A; of the houses. We all know what 
destructive fires take place in American 
cities, and easily account for the devasta¬ 
tion caused by them, when we consider the 
timber of which the houses are constructed. 
Hitherto Sydney has enjoyed a fortu¬ 
nate exemption from fire may un¬ 
doubtedly be ascribed to the difficulty 
with wdiich the native timber is ignited. 
It is much to be regretted that motives of 
economy should be allowed to induce 
builders to expose not only their own 
property, but that of their neighbours, to 
destruction. We are very far from advo¬ 
cating a protectionist policy, and calling 
for a duty on imported timber ; hut we do 
think that some restriction might he im¬ 
posed either by the municipality or the 
Government, in the employment of this 
timber in hazardous situations or in public 
works, more especially as the superior 
economy of the native hard-w r ood is de¬ 
monstrable when time is taken as an ele¬ 
ment in the calculation. 

But we have wandered from the theme 
with which we set out. We simply wished 
to express our opinion that the present style 
of architecture in Sydney, however -well 
it may be adapted for the latitude of Eng¬ 
land is not suited for this climate. We 
want more verandahs, loftier rooms, larger 
windows, and better ventilation, drain¬ 
age and water supply. The Kegistrar- 
General tells us that Sydney is shewn by 
the tables of mortality to be a very un¬ 
healthy place ; and the Health Officer 
traces much of the disease to the improper 
construction of the houses. 

It is extremely important, then, that 
some new plans should be tried, and we 
believe that a large amount of fame and 
profit would reward the architect who 
should devise some elegant and practicable 
plaus for the construction of more salu¬ 
brious dwellings adapted to the climate 
of New South Wales. 
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THE ANNUAL MEETING OF THE 
BKITISH ASSOCIATION. 


Dublin', August, 1857. 

It is customary at the annual meetings of 
this distinguished hody for the President 
elect to deliver an inaugural _ speech, in 
which he gives a rapid review of the 
progress made in the various departments 
of Science during the year that lias 
elapsed since the last meeting. This 
review serves to mauk out the boun¬ 
daries which the several Sciences have 
reached, and is generally an extremely 
interesting document. The President elect 
for the year 1857 was the Kev. Humphrey 
Lloyd, D. D. The following highly in¬ 
structive address was delivered by him 
to inaugurate the proceedings : 

Gentlemen of the British Association,—Before I 
proceed to tho task which devolves upon mo this 
evening, in virtue of tho position in which your kind¬ 
ness has placed me, suffer mo first to thank you for 
the high honor you have conferred. But, highly as I 
esteemed the distinction, it was not without hesitation 
that I accepted it; for no one can feel more strongly 
than I do myself how unfit I am for some of the duties 
connected vvith it, or how much more adequately they 
might have been performed bv others. But 1 know, 
ut tho samo time, that it has boon tho desire of your 
Council, when practicable, to select your President 
from among those local members who had served in 
tho ranks of the Association, and had shared in its 
labours; and with such knowledge and _ the conscious¬ 
ness that I had at least that humble claim, X telt that 
I had no light to dispute your choice. I do not know 
whether I may veutnro to interpret further your mo¬ 
tives, and to assign another reason for your selection. 
Twenty-two years have elapsed since you visited this 
city s upon that occasion my nearest relative presidod, 
anil I myself had the honor of serving as one of your 
local secretaries. Many concurring circumstances con¬ 
tributed to make that meeting an agreeable one; and 
if vour Council las thought fit, on this occasion, to 
associate the present with the • memories of the past, 
the motive is, at least, a pardonable one. Gentlemen, 
this is to men. solemn occasion: two-and-twenty years 
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are no inconsiderable portion even of tho longest life, 
and that man's moral nature is not to he envied who 
can contemplate the distant past, thus vividly recalled, 
without emotion! These two decades have brought 
with them their own largo measure of change. The 
body in which we are associated has grown up from 
youth to maturity; many of its honored names are now- 
now sought for only in the imperishable records of 
their toils; tho institutions which welcomed it here on 
its former visit to tliis city have all received the im¬ 
press of the changing times; and yet, amid all this 
change, we meet once moro in the same city, in the 
same room, to enter again on the same labours. Our 
assemblage is now, as it was before, dignified by the 
presence of the Representative of Majesty; and I see 
around me, associated for this task, many of those who 
shared it before—the men whose sagacity first per¬ 
ceived the want of such a society as tliis, whose energy 
supplied it, and wheso wisdom directed its steps while 
it had need of guidance. I trust I may ho forgiven for 
dwelling thus far on the peculiar circumstances under 
which we are here assembled; and I now hasten to 
discharge tho task which the usages of this chair im¬ 
pose upon me, and proceed to lay before you, as well 


as I am able, a brfef sketch of the recent progress of 
some of those sciences to whose advancement we arc 
pledged bv oar Institution. In doing so, I gladly fol¬ 
low the practice which has of late become the rule— 
namely, that your President for each year should 
bring under your notice, chiefly, tho recent addition 
to those departments of science with which he happen 3 
to he himself most familiar. It is plainly fitting tbas 
he who addresses yon should speak, as tar as ho cant 
from his own acquired knowledge. Partial views arc 
better than inexact ones; and provision is made foe 
their completion in the annual change of your officer. 

In tho present instance I derive tho full advantage of 
this arrangement—inasmnch as tho subjects upon 
which 1 could not thus speak have been, most of 
them, ably treated by my predecessor in this chair. 

To commence, then, with Astronomy .-—The career of 
planetary discover;-, which began in the first years of 
the present century, and was resumed in 1845, lias 
since continued with unabated ardour; bat since 1816 
not a single year has passed without some one or more 
additions 0 to the number of the planetoids; and in one 
year alone (1852), no fewer than eight such bodies were 
discovered. Tho last year has furnished its quota of 
five, and in the present three more have been found, one 
by Mr. Pogson, of Oxford, and the other two by M. 
Goldschmidt, of Paris. Tho known number of these 
bodies is now forty-five; their total mass, however, is 
very small; the diameter of tho largest is less than 
forty miles, while that of tho smallest (Atalanta)is 
little more than four. These discoveries have been 
facilitated by star-maps and star-catalogues, the for¬ 
mation of which they have, on the other hand, stimn a 
lated. Two very extensive works of this kind are now 
in progress—the Star-Catalogue of M- Chacornac, mad- 
at the°Observatory of Marseilles, in the course of pub. 
lication by tho French Government; and that of Mr. 
Cooper, made at his observatory- at Markreo, in Ireland, 
w-hich is now being published by the help of the Par¬ 
liamentary Grant of the Royal Society. It is a remark¬ 
able result of tho latter labour, that no fewer than 
seventy-seven stars, previously catalogued, are now 
missing. This, no doubt, is to be ascribed in part to 
the errors of former observations; but it seems rea¬ 
sonable to snppose that, to some oxtent at least, it is the 
result of changes actually in progress in the Sidereal 
Svstem. Tho sudden appearance of a new fixed star in 
tlio heavens, its subsequent chango ot lustre, and its 
final disappearance, are phenomena winch have at all 
times attracted tho attention of astronomers. _ About 
twenty such have been observed. Arago has given the 
history of the most remarkable, and discussed the 
various hypotheses which have been offered for their 
explanation. Of these tho most plausible is that which 
attributes the phenomenon to unequal brightness of the 
faces of the star which are presented successively to 
the earth by the star's rotation round its axis. On this 
hypothesis"tl a appearance should he periodic. .M. 
Goldschmidt has recently given support to this expla¬ 
nation, by rendering it probable that the new star of 
IC09 it the same whose appearance is recorded in tho 
•vears 393, 798, and 1203. Its period, in such case, is 
405J years. The greater part of tho celestial phenomena 
ale comprised in the movements of the heavenly bodies 
and the configurations depending on them; and they 
are for the most part reducible to the same law of gra¬ 
vity which governs the planetary motions. But there 
ore appearances which indicate the operation of other 
forces, and which therefore demand the attention of the 
physicist—although, from their nature, they must pro¬ 
bably long remain subjects of speculation. Of these, 
tho spiriform nebulae, discovered by Lord Rossc, have 
been already referred to from tills chair, as indicating 
changes in tlae more distant regions of the universe, to 
widen there is nothing entirely analogous in our own 
svstem. These appearances are accounted for by an 
able anonymous writer, by the action of gravitating 
forces combined with the effects of a resisting medium, 
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tlie resistance being supposed to bear a sensible propor¬ 
tion to the gravitating action. The constitution of the 
central body of our own system presents a nearer and 
more interesting subject of speculation. Towards the 
close of the last century many hypotheses were advanced 
regarding the nature and constitution of the sun, all of 
which agreed in considering it to be an opaque body, 
surrounded at some distance by a luminous envelope. 
But the only certain fact which has been added to 
science in this department is the proof given by Arago 
that the light of the sun emanated (not from an incan¬ 
descent solid, but) from a gaseous atmosphere, the light 
of incandescent solid bodies being polarized by refroc- 
tioii , while the light of. the sun and that omitted by 
gaseous bodies, is unpolarkcd. According to the ob¬ 
servations of Sclvwabe, which have been continued 
without intermission for more than thirty years, the 
magnitude of the solar surface, obscixred by spots, 
increases and decreases periodically the length of the 
period being 11 years and 40 days. This remarkable 
fact, and the relation which it appears to hear to cer¬ 
tain phenomena of terrestrial magnetism, have attracted 
fresh interest to the study of the solar surface; and, 
upon the suggestion of Sit John Hcrschcl, a photohe¬ 
liographic apparatus lias lately been established at 
Kew, for the purpose of depicting the actual macular 
state of the sun’s surface from time to time. It is 
well known that Sir William Herschcl accounted 
for the solar spots bv currents of an clastio fluid 
descending from the bodv of the sun, and pene¬ 
trating the exterior luminous envelope. A some¬ 
what different speculation of the same kind has 
been recently advanced by 3f0ssoti, who has endeavou¬ 
red to connect the phenomena of the solar spots with 
with those of the red protuberances which appear to 
issue from the sun in a total eclipse, qnd which so 
much interested astronomers in the remarkable eclipse 
of 1842. . Next to the sun, our own satellite has al¬ 
ways claimed the attention of astronomers, while the 
comparative smallne3 of its distance inspired the hope 
that some knowledge of its physical structure could be 
attained with the large instrumental means now avail¬ 
able. Accordingly, at the Meeting of the Association 
held at Belfast in 1852, it was proposed that the Earl 
of Rosso, Dr. Robinson, and Prof. Phillips he requested 
to draw up a Report on the physical character of the 
moon’s surface,, as compared with that of the earth, 
That the attention of these eminent observers has been 
directed.to the subject, may be inferred from the com¬ 
munication lately made ’ by Prof. Phillips to the 
Royal Society on the mountain Gassendi, and the 
surrounding region. But I am not aware that the 
subject is yet ripe for a Report. I need not remind 
you that the moon possesses neither sea nor atmos¬ 
phere of appreciable extent. Still, as a negative, in 
such case, is relative only to the capabilities of the 
instruments employed, the search for the indications 
of a lunar atmosphere has been renewed with every 
fresh augmentation of telescopic power. Or such 
indications, the most delicate, perhaps, are those 
afforded by the occnltation of a planet by the moon. 
The ocultation of Jupiter, which took place on the 
2nd of January last, was observed with this refer¬ 
ence, and is said to have exhibited no hesitation, or 
change of form or brightness, such as would be pro¬ 
duced by the refraction or absorption of an atmos¬ 
phere. I As respects the sea, the mode of examination 
long since suggested by Sir David Brewster is 
is probably the most effective. If water existed on the 
moon’s surface, the snn’s light reflected from it should 
be completely polarised at a certain elongation of the 
moon from the sun. No traces of such light have been 
observed; but l am not aware that the observations 
have been repeated recently with any of the larger 
telescopes. It is now well understood that tho 
path of astronomical discovery is obstructed much 
more by the earth’s atmosphere than by the limita¬ 
tion of telescopic powers. Impressed with this con¬ 


viction, the Association has, for some time past,, urged 
upon Her Majesty’s Government the scientific impor¬ 
tance of estabhsing a large reflector at some elevated 
station, in the Southern Hemisphere. In the mean 
time, and to gain (as it were) a sample of the results 
which might be expected from a more systematic 
search, Prof. Piazri Smyth undertook, last summer, 
the task of transporting a large collection of instru¬ 
ments—meteorological and raagnetical, as welL as 
astronomical—to a high point on the Peak of Tone rifle. 
His stations were two in number, at the altitudes 
above the sea of 8,840 and 10,700 feet respectively; 
and thq astonomieal advantages gained may be inferred 
from the fact that the heat radiated from, the moon 
which has been so often sought for in vain in a lower 
region, was distinctly perceptible, even at the lower of 
the two stations. 

The researches relative to tho Figure of the Earth 
and tho Tides are intimately connected with astronomy 
and next claim our attention. The results of tho 
Ordnance Survey of Britain, so far as they relate to 
the earth’s figure and mean density, have been lately 
laid before the Society by Col. James, the superin¬ 
tendent of the Survey* The cllipticity deduced is 
1-299'S3 . The mean specific gravity of the earth, as 
obtained from tiio attraction of Arthur’s Seat, near 
Edinburgh, is 5*31 G; a result which accords satis¬ 
factorily with tho mean of tho results obtained by tliB 
torsion balance. Of tho accurracy of this important 
work, it is sufficient to observe, that when the length of 
each of the measured bases (in Salisbury Plain and on 
tho shores of Lough Foyle)‘was computed from the 
other, through tho whole series of intermediate tri¬ 
angles, the difference from tho measured, length was 
only 5 inches in length of from 5 to 7 miles. Our 
knowledge of tho laws of the Tides lias, received an 
important accession in the results of the tidal observa¬ 
tions made around the Irish coasts in 1851, under tho 
direction of the Royal Irish Academy. The discus¬ 
sion of these observations was undertaken by Prof. 
Haughton, and that portion of it which relates to the 
diurnal tides has been already completed and pub¬ 
lished. ' The most important result of this discussion 
is the separation of the effects of the sun and moon in 
the diurnal tide—a problem which was proposed by tho 
Academy as one of the objects to be attained by the con¬ 
templated observations, and which has been now for the 
first rime accomplished. From the comparison of these 
effects Prof. Haughton has drawn some remarkable con¬ 
clusions relative to the mean depth of the sea in the 
Atlantic. In the dynamical theory of the sides, the 
ratio of the solar to tho lunar effect depends not only 
on the masses, distances, and periodic times, of the two 
luminaries, but also on the depth of the sea; and this 
accordingly, may be computed when tbo other quan¬ 
tities are known. In this manner Prof. Haughton has 
deduced, from the*solar and lunav co-efficients, of the 
diurnal ride, a mean depth of 5*12 miles—a result 
which accords in a remarkable manner with that 
inferred from the ratio of tlie semi-diurnal co-efficients, 
as obtained by Laplace from the Brest observations. 
The subject, however, is far from being exhausted. 
Tlie depth of the sea, deduced from tho solar and lunar 
tidal intervals , and from the age of tho lunar diurnal 
tide, is somewhat more than double of the foregoing; 
and the consistency of tho individual results is such as 
to indicate that their wide difference from the funner is 
not attributable to errors of observation. Prof. Hang- 
ton throw's out the conjecture that the depth deduced 
from the tidal inter mis and ages , corresponds to a differ - 
ent part of the ocean from that inferred from the 
heights. 

Tho phenomena of terrestrial magnetism present 
many close analogies with those of the tides; and 
their study lias boon, in a peculiar manner, connected 
with the labours of this Association. To this body, and 
by the hands of its present general secretary,' were 
presented those reports on the distribution of the ter- 
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restial magnetic forco which re-awakened the atten¬ 
tion of the scientific world to the subject. It was in 
the Committee-Booms of this Association thas the first 
step was taken towards that great magnetic organiza¬ 
tion which has home so much fruit: it was here that 
the philosophical sagacity of Herschol guided its earlier 
career; and it was here again that that the cultivators 
of the science assembled, from every part of Europe, to 
deliberate about its future progress, it was natural, thore- 
fore, that the results obtainedfrom such beginnings should 
form a prominent topic in the addresses which have 
been annually delivered from this chair; and the same 
circnmstances will plead my excuse if I now revert to 
some some of them which have been already touched 
upon by my predecessors. It has been long known 
that the elements of the earth’s magnetic force were 
subject to certain regular and recurring changes, whose 
periods were respectively a day and a year, and which 
therefore were referred to the sun as their source. To 
these periodical changes Dr. Lament, of Munich, added 
another of ten years, the diurnal range of the mag¬ 
netic declination having lieen feund to pass from a 
maximum to a minimum, and back again in about that 
time. But besides these slow and regular changes, 
there are others of a different class, which recur at 
irregular intervals, and which are characterised by a 
large deviation of the magnetic elements from their 
normal state, and generally also by rapid fluctuation 
and change. These phenomena, called by Humboldt 
“ magnetic storms,” have been observed to occur simul¬ 
taneously in the most distant parts of the earth, and 
thus to indicate a cause operating upon the entire globe. 
But, casual as they seem, these effects are found to 
he subject^ to laws of their own Prof. Kreil was the 
first to discover that, at a given place, they recurred 
more frequently at certain hours of the day than at 
others; and that, consequently, in their mean effects 
they were subject to periodical laws, depending upon 
the hour at each station. The laws of this periodicity 
have been ably worked out by General Sabine in his 
discussion of the results of the British Colonial Obser¬ 
vatories ; and he lias added the important facts, that 
the same phenomena observe also the two other periods 
already noticed—namely, the annual and the decennial 
periods. He has further arrived at the very remark¬ 
able result, that the decennial magnetic period coin¬ 
cides, both in its duration and in its epochs of maxima 
and minima, with the decennial period observed l>y 
Schwabe in the solar spots; from which it is to lie 
inferred that the sun exercises a magnetic influence 
upon the earth dependent on the condition of its lumi¬ 
nous envelope. Wo arc thus in tho presence of two 
facts, which appear at first sight opposed—namely, the 
absolute simultanietv of magnetic disturbances at all 
parts of the earth, and their predominance at certain 
local horn’s at each place. General Sabine accounts 
for this apparent discrepancy by the circumstance that 
the hours of maximum disturbance are different for the 
different elements; so that there may be an abnormal 
condition of the magnetic force, operating at the same 
instant over the whole globe, but manifesting itself at 
one place chiefly in one element, and at another place 
in another. I would venture to suggest, as a subject 
of inquiry, whether the phenomena which have been 
hitherto grouped together as “occasional” effects may 
not possibly include two distinct classes of changes, 
obeying separate laws: one of them being strictly 
periodic, and constituting a part of the regular diurnal 
change; while the other is strictly abnormal, and 
simultaneous at all parts of the globe. Tf this be so, 
it would follow that we are not justified in sepa¬ 
rating the larger changes from tho rest, merely on the 
ground of their magnitude, and that a different analysis 
of the phenomenon is required. The eiferts liitlierto 
considered are all referable to the sun as their cause. 
Prof. Kreil discovered, however, that another body of 
onr system — namely, our own satellite—exerted an 
effect upon the magnetic needle, and that the magnetic 
declination underwent a small and very regular varia¬ 


tion, whose amount was dependent on the lunar hour- 
angle, and whose period was thefore a lunar day. This 
singular result was subsequently confirmed ’ by Mr. 
Broun in the discussion of the Makerstown Observa¬ 
tions ; and its laws have since been fully traced, for all 
the magnetic elements, by General Sabine, in the dis¬ 
cussion of the results obtained at the Colonial Magnetic 
Observatories. The foregoing facts bear closely upoa 
tho debated question of the causes of the magnetic 
variations. It has been usual to ascribe the periodical 
changes of the earth’s magnetic force to the thermic 
action of tho sun, operating either directly upon the 
magnetism of tho earth, or affecting it indirectly by the 
induction of the thermo-electric currents. Here, how¬ 
ever, we have a distinct case of magnetic action, unac¬ 
companied by heat; and the question Is naturally sug¬ 
gested, whether tho larger diurnal change may not 
also be independent of temperature. The most im¬ 
portant fact, in it3 bearing upon this question, is the 
existence of an annual inequality in the diurnal varia¬ 
tion, dependent on the sun’s declination, which has 
been recently pointed out by General Sabine. If we 
deduct tho ordinate of the curve which represents the 
mean diurnal variation for the entire year from those 
for the summer and winter half-yearly curves respec¬ 
tively, the differences are fonnd to be equal, and oppo¬ 
site ; and the curves themselves, consequently, are 
similar, but oppositely placed , with respect to the 
axses of abscissa*. Prom this, General Sabine draws 
the inference, that tho diurnal variation is a direct 
effect of solar action, and not a result of its thermic 
agency. 

The most important step which has been recently 
taken in this conntry to advance the science of Me¬ 
teorology has been the formation of a department con¬ 
nected with the Board of Trade, for the collection and 
discussion of meteorological observations made at sea. 

The practical results of a similar undertaking in the 
United States are now well known. The charts and 
sailing directions published by Lieutenant Maury have i 
enabled navigators to shorten their passages, in many 
cases by one-fourth of the time, and in some even to a 
greater extent. The commercial importance of such a 
result could not fail to attract general attention; and 
accordingly when the United States Government invited 
other maritime nations to co-operate in the undertaking, 
the invitation was cordially accepted. A eohference 
was held at Brussels in 1853, at which meteorologists 
deputed by tliose powers attended; and a Report was 
made recommending the conrse to he pursued in a 
general system of marine meteorological observations. 
This Report was laid before the British Parliament 
soon after, and a sum of money was voted for the neces¬ 
sary expenditure. The British Association undertook 
to supply verified instruments by means of its Obser¬ 
vatory at Kew; and the Royal Society, in consultation 
with the most eminent meteorologists of Europe and 
America, addressed an able Report to the Board of 
Trade, in which the objects to he attended to, so as to 
render the system of observation most available for 
science, were clearly set forth. With this co-operation 
on the part of the two leading scientific societies, the 
establishment was soon organized. It was placed under 
the direction of a distinguished naval officer, Admiral 
Fitz-Roy, and in the beginning of 1855 it was in opera¬ 
tion, Agents were established at the principal ports 
for the supply of instruments, books, and instructions; 
and there are now more than 200 British ships so fur¬ 
nished, whose officers have undertaken to make and 
record the required observations, and to transmit them 
from time to time to the department. The observations 
are tabulated, by collecting together, in separate books, 
those of each month, corresponding to geographical 
spates bounded by meridian and parallels 10 degrees 
apart. At the present time 700 months of logs have 
been received from nearly 100 merchant ships and are 
in process of tabulation. Holland is taking similar 
steps ; and the Meteorological Institute of that country, 
under the direction of Mr. Buys Bellet, has already 








MAGAZINE OE SCIENCE AND ART. 


207 


published three volumes of nautical information, ob¬ 
tained from Dutch vessels in the Atlantic and Indian 
Oceans. For the purposes of meteorological science 
this system cannot be considered as complete until 
observations oil land are included. Most of the greater 
atmospheric changes are due to the distribution of land 
and water and to the different effects of the sun’s rays 
on each. Observation alone can furnish the data from 
■which the effects of these agencies can ho calculated; 
and we can therefore probably make no great advance 
in the knowledge of the meteorology of the globe with¬ 
out a concurrent investigation of its two leading de¬ 
partments. Land observations exist in great numbers. 
In Prussia, in Russia, in Austria and in Belgium, such 
observations are organised under Government direction, 
or at least with Government support. What is needed 
is to give unity to these isolated labours — to 
connect them with one another, and with the results 
obtained at sea ; and the first step to this seems to be 
to give them, in each country, that permanence and 
uniformity of system which can only ho insured in 
measures adopted by the State- Here, however, we 
encounter an objection, upon which it is necessary to 
say a few words. It has been objected to the science 
of meteorology, as it has keen usually studied, that it 
proceeds upon a false method, and that consequently 
it has led, and can lead, to no results. I feel myself in 
a manner compelled to notice this grave objection : in 
the first place, because it proceeds from men whose 
opinions on this (or almost any other scientific question) 
are entitled to the highest deference; and secondly, 
because this Association -must bear no inconsiderable 
measure of the reproach, if it he well founded. First, 
then, as to the results: l am free to admit that the 
number of those who arc engaged in the discussion of 
meteorological observations is dispropOTtionnhlg smalt. , 
and that the results obtained probably fall far sboit of 
what may be expected from the data already accumu¬ 
lated. But that the methods have led, and can lead, 
to no results, is, I think, sufficiently:disproved by the 
labours of a single man—Prof. Dove, of Berlin. And 
if it be true that the. course pursued in the science has 
yielded much fruit, in proportion to the labor besto wed 
on the discussion, it will hardly be deemed widely 
erroneous. Still it is quite possible that the methods 
pursued, though not fruitless may be inadequate , and 
it seems therefore necessarily to notice the objection 
somewhat more minutely. It is asserted, then, that 
the capital vice of the science of meteorology, as at 
present pursued, is that it has no definite aim ; that it 
ought to embrace an enquiry into the physical consti¬ 
tution of the objects with which the science is concerned, 
and an investigation of causes as well as laws of 
phenomena. It may bo admitted, at once, that the 
physical constitution of the bodies whose changes wc 
are investigating is a proper object of study to the phy¬ 
sicist ; but it does not follow that it should necessarily 
he conducted by thu same individuals who are in search 
for the laws of the phenomena, or even that the former 
knowledge is essential to tho progress of the latter. The 
noblest of all the physical sciences—Asfro nomy —little 
more than a science of Laws —laws, too, of the simplest 
kind of change ; and the knowledge of these laws is 
wholly independent of the physical constitution of 
the masses whose movements it studies. A similar 
observation may be made regarding the science of Ter¬ 
restrial Magnetism ; and the case is one which brings' 
us still nearer to the question at issue, inasmuch as tfie 
laws have been obtained—and they are numerous— 
have resulted from a method of inquiry altogether 
similar to that adopted in meteorology. Time will not 
permit me to inquire whether there is not a miscon¬ 
ception of a metaphysical kind at the root of this 
objection. I may observe, however, before leaving the 
subject, that there 3Te two modes of studying the 
sequences of natural phenomena,—one in their relation 
to time, and which is best accompl ished by observations 
at stated periods, and the other in the relation of the 
'successive phases of tho phenomenon to one another. 


Of these, the latter, although not wholly neglected, has 
not been so much followed as it deserves; and I cannot 
but think that it would, if more systematically followed 
enrich the science of meteorology with s new harvest 
of results. 

The most important of the recent additions to the 
theory of Light have been those made by M. Jawin. It 
has been long known that metals differed from trans¬ 
parent bodies, in their action on light, in tills, that plane- 
polarized light reflected from their surfaces became 
elliptical!?/polarized ; and the phenomenon is explained 
on the principles of the wave-theory, by the assumption 
that the vibration of the ether undergoes a change of 
phase at tho instant of reflexion, the amount of which 
is dependent on its direction and on the angle of inci¬ 
dence. Tliis supposed distinction, however, was soon 
found not to be absolute. Mr. Airoy showed that dia¬ 
mond reflected light in a manner similar to metals; 
and Mr. Dale and Prof. Powell extended the property 
to all bodies haring a high refractive power. But it 
was not until lately that M. Jamin proved that there is 
no distinction in this respect between transparent and 
metallic bodies; that all bodies transform^ plane- 
polarized into clliptically-polarized light, and impress 
a change of phase at the moment of reflexion. Prof. 
Baughton has followed up the researches of M. Jamin, 
and established the existence of circularly-polarized 
light hv reflection from transparent surfaces. The 
theoretical investigations connected with this subject 
afford a remarkable illustration of one of those impedi¬ 
ments to the progress of Natural Philosophy which 
Bacon has put in the Ibrmost place among his examples 
of the Idola —I mean tho tendency of the human mind 
to suppose a greater simplicity and uniformity in nature 
than exists there. The phenomena of polarization com¬ 
pel us to admit that the sensible luminous vibrations 
are transversal or in the plane of the wave itself; and 
it was naturally supposed by Fresnel, and after him by 
M‘Cullagh and Neumann, either that no normal vibra¬ 
tions were propagated, or that, if they were, they had 
no relation to tiio phenomena of light. lYe now learn 
that it is by them that the phase is modified in the act 
of reflexion: and that, consequently, no dynamical 
theory which neglects them, or sets them aside, can 
be complete. Attention has been lately re-called to a 
fundamental position of tho wave-theory of light, 
respecting which opposite assumptions have been made. 
The vibrations of a polarized ray aTe all parallel to a 
fixed direction in tho plane of tho wave; but that 
direction may b& either parallel perpendicular to the 
plane of polarization. In the original theory of Fresnel, 
the latter was assumed to be tho fact; and this assump¬ 
tion Fresnel has been followed by Cauchy, In the 
modified theories of M‘Cullagh and Neumann, on the 
other hand, the vibrations are supposed to be paralel 
to the plane of polarization. This opposition of the two 
theories was compensated, as respects the results, by 
other differences in their hypothetical principles ; and 
both of them led to conclusions which observation has 
verified. There seemed, therefore, to be no means left 
to the theorist to decide between these conflicting hypo¬ 
theses until Prof. Stokes recently, in applying’ the 
dynamical theory of light to other classes of phenomena, 
found, one in which the eflects‘should differ on the two 
assumptions. When light is transmitted through a fine 
grating, it is turned aside, or diffracted, according to 
laws which the wave-theory has explained. Now, Prof. 
Stokes has shown that, when the incident light is polar¬ 
ized the place, of vibration of the diffracted ray must 
differ from that of the incident, the two planes being 
connected by a very simple relation, It only remained, 
therefore, for observation to determine whether tho 
planes of 'polarization of the incident and refracted rays 
were similarly related, or not. The experiment was 
undertaken by Prof. Stokes himself, and he has inferred 
from it that the original hypotheses of Fresnel is tho 
trne one. But as an opposite result has been obtained 
by M. Boltzmann, on repeating the experiment, the 
question must be regarded as still undertermined. 
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The difference in the experimental results is ascribed 
by Prof. Stokes o the difference in the nature of the 
gratings employed by himself and by the German 
experimentalist, the substance of the diffracting body 
being supposed to exert an effect upon the polarization 
of the light, which is diffracted by it under a great 
obliquity; I learn from Prof. Stokes that he proposes 
to resume the experimental inquiry, and to test this 
supposition by employing gratings of various substance's. 
If the conjecture should prove to be well founded, it 
will greatly complicate the dynamical theory of light. 
In the mean time the hypothesis is one of importance in 
itself, and deserves to be verified or disproved by inde¬ 
pendent means. I would venture to suggest that it 
may be effectively tested by means of the beautiful 
Interference-refractor of i\I. Jamin, which the inventor 
has already applied to study the effects upon light 
produced by grazing a plate of any soluble substauce 
inclosed in a fluid. It is well known that the refractive 
index of bodies increases with their density; and the 
theory of emission has even expressed the law of their 
mutual dependence. That theory, it is true, is now 
completely overthrown by the decisive erperimentum 
crude of .Mil. Fizean and Foucault. It was there¬ 
fore, probable, a priori, that this law—the only one 
peculiar to the theory—should bo found wanting. Its 
truth has recently been put to an experimental test by 
M. Jamin. Water, it is known, has its maximum of 
density at about 40° of Fahrenheit; and accordingly, if 
Newton's law were true, its refractive index should also 
have a maximum value at the same temperature. This 
has been disproved by M. Jamin, by observing the inter¬ 
ference of two raj-s, one of which has passed through 
air, and the other through water; and thus the last 
conclusion of the emission-theory has been set aside. It 
would occupy too much of your time were'I to touch, 
e ven lightly, upon the subject of the chemical action of 
light and the many beautiful and important discoveries 
of the art to which it has given rise. I may, however, 
mention, as one of the latest of the marvels of photo¬ 
graphy, that JI. Poitevin has succeeded in producing 
plates in relief, for the purposes of engraving, by the 
action of light alone. The process depends upon 
the chanco in the affinity for water, produced by the 
action of light upon a tlrin plate of gelatine, which is 
impregnated with bichromate of potash. 

In the whole range of experimental science there 
is no fact more familiar, or longer known, than the 
development of Heat by friction. The most ignorant 
savage is acquainted with it; it was probably known 
to the first, generation of mankind. Yet, familiar os 
it is, the science of which it is the genn, dates back bnt 
a very few years. It was known from the time oflllack, 
that heat disappeared in producing certain changes of 
state in bodies, and reappeared when the order of those 
changes was reversed; and that the amount of heat, 
thns converted, had a given relation to the effect pro¬ 
duced. In one of these changes—namely, evaporation, 
a definite mechanical force is developed, which is 
again absorbed when the vapour is restored by pressure 
to the liquid state. It was therefore not unnatural to 
conjecture, that in all cases in which beat is developed 
by mechanical action, or vice Versa, a different rela¬ 
tion would be found to subsist between the amount e 
the action and that of the beat developed or absorbed. 
This conjecture was put to the test of experiment by 
Mayer and Joule, in 1S42, and was verified by the 
result. It was found that heat and mechanical poiocr 
were mutually convertible: and that the relation be¬ 
tween them was definite, 772foot-pounds of motive power 
being equivalent to a unit of heat- that is, to the 
amount of heat requisite to raise a pound of water 
through one degree of Fahrenheit. The science of 
Thermo-dynamics, based upon this fact, and upon a 
few other obvious farts or self-evident principles, has 
grown up in the bands of Clausius, Thomson, and Rau- 
Irine, into large proportions, and is each day making 
fresh conquests in the region of the unknown. Thus 
far the srience of beat is made to rest wholly npon the 


facte of experiment, and is independent of any hypo¬ 
thesis respecting the molecular constitution of bodies. 
The dynamical theory of heat, however, has materially 
aided in establishing true physical conceptions of the 
nature of heat : The old hypothesis of caloric, as a 
separate substance, was indeed rendered improbable by 
the experiments of Ilnmford and Davy, and by the 
reasonings of Young; but it continued to bold its 
ground, and is interwoven into the language of science. 
It is now clearly shewn to bo self-contradictory; and 
to lead to the result that the amount of heat in the 
universe may be indefinitely augmented. On the other 
hand, the identification of radiant heat with light, and 
the establishment of the wave-tbeorj r , left little doubt 
that beat consisted in a vibratory movement, either of 
the molecules of bodies or of the ether within them : 
still, the relation of heat to bodies, and the phenomena 
of conduction, indicate a mechanism of a more compli¬ 
cated kind than that of light, and leave ample room 
for farther speculation. The ooly mechanical hypo¬ 
thesis (so far as I am aware) which is consistent ruth 
the present state of our knowledge of the phenomena 
of heat, is the theory of molecular vortices of Mr. Ran- 
kine. In this theory all bodies are«npposed to consist 
of atoms, composed of nuclei surrounded with elastic 
atmospheres. The radiation of light and heat is as¬ 
cribed to the transmission of oscillations of the nuclei; 
while thermometric heat is supposed to consist in circu¬ 
lating currents or vortices amongst the particles of 
their atmospheres, whereby they tend to recede from 
the nuclei, and to occupy a greater space. From this 
hypothesis Mr. Rankine has deduced all the lavs of 
tliermo-dj-namics, by the application of known mecha¬ 
nical principles. He has also, from the same princi¬ 
ples, deduced relations (which have been confirmed by 
experiment) between the pressure, density, and absolute 
temperature of elastic fluids, and between the pressure 
and temperature of ebullition of fluids. The dynami¬ 
cal theory of heat enables ns to frame some conjec¬ 
tures to account for the continuance of its supply, 
and even to speculate as to its source. The heat of the 
sun is dissipated and lost by radiation,- and must be 
progressively diminished unless its thermal eaergy he 
supplied. According to the measurements of lions. 
Ponillet, the quantity- of heat given ont by the sun in 
a year is equal to that winch would he produced by the 
combustion of a stratum of coal seventeen miles in 
thickness; and if the sun’s capacity for heat be as¬ 
sumed equal to that of water, and the heat he supposed 
to be drawn uniformly from its entire mass, its tempe¬ 
rature would thereby undergo a diminution of 20-4 
Fahr. annually. On the other hand, there is a vast 
store of force in our system capable of conversion into 
heat. If, as is indicated by the small density of the 
sun, and by other circumstances, that body has not yet 
reached the condition of incompressibility, we have, jn 
the future approximation of its parts, a fond of heat 
probably quite largo enough to supply- the wants of tho 
tinman family to the end of its sojourn here- It has 
been calculated that an amount of condensation which 
would diminish the diameter of the snn by only tho 
ten-thousandth part, would suffice to restore the heat 
emitted in 2000 years. Again, on our own earth, vis 
viva is destroyed byfrictionin the ebb and flow of every 
tide, and must therefore reappear as heat. The amount 
of this must be considerable, and should not be over¬ 
looked in any estimation of the physical changes of our 
globe. According to the computation of Bessel, 25,000 
cubie miles of water flow, in every six hoars, from ona 
quarter of the earth to another. The store of meeba- 
nirnl force is thus diminished and the temperature of 
our globe augmented by every tide. We do not possess 
the data which would enable ns to calculate the mag¬ 
nitude of these effects. All that we know with cer¬ 
tainty is, that the resultant effect of all the thermal 
agencies to which the earth is exposed has undergone 
no perceptible eliango within the historic period. IVc 
owe this fine deducriou to Arago. In older that the 
date palm should ripen its fruit, the mean tempera- 
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ture of the place must exceed 70°_Fahr.; and on the 
other hand, the vine cannot be cultivated successfully 
when the temperature is 72 w or upwards. Hence, the 
mean temporature of any place at which these two 
plants flourished and bore fruit must lie between these 
narrow limits, i e. could not difter from 71 c Fa.hr. by 
more than a singlo degree. Now, from the Bible wo 
learn that both plants were simultaneously cultivated 
in the central valleys of Palestine in the time of Moses, 
and its then temperature is thus definitively deter¬ 
mined. It is the same at the present time ; so that the 
mean temperature of this portion of the globe has not 
sensibly altered in the course or thirty-three centu¬ 
ries. . . 

The future of physical sciences seems to lie in the 
path upon which three of our ablest British physi¬ 
cists have so boldly entered, and in which they have 
already made snch large advances. I may therefore 
be permitted briefly to touch upon the successive stops 
in this lofty generalization, and to indicate the goal to 
which they tend. It has been long known that many 
of the forces of nature are related. Thus, heat is pro¬ 
duced by mechanical action, when that is applied in 
bringing"the atoms of bodies neater by compression, or 
when it"is expended by friction. Heat is developed, by 
electricity, when the free passage of the latter is im¬ 
peded ; it is produced whenever light is absorbed; and 
it is generated by chemical action, A like interchange¬ 
ability probably exists among all the other forces of 
nature, although in many the relations have not been 
so long perceived. Thus, the development of electricity 
from chemical action dates from the observations of 
Galvani; and tho production of magnetism by elect¬ 
ricity from the discovery of Oersted. The next great 
step*was to perceive that the relation of the physical 
forces was mutual; and that of any two, compared, 
together, either may stand to tho other in relation of 
cause, "With, respect to heat and mechanical force, this 
hasten long known. When a body is compressed by 
mechanical force, it gives out heal ; and, on the other 
hand, when it is healed , it dilates and evolves. power. 
The knowledge of the action of electricity in .dissolving 
the bonds of chemical union followed closely upon 
that of the inverse phenomenon ; and the discovery of 
clectro^magnetism bv Oersted was soon followed by 
that of magneto-eleciricity by Faraday. With reason, 
therefore, it occurred to many minds that the relations 
of any two of the forces of nature wqro mutual — 
that which is the cause , in one mode of interaction, 
may become the effect when the ordei 4 of the pheno¬ 
mena is changed; and that, therefore, in the words 
of Mr. Grove, one of the able expounders of these 
views, while they are “corelative,” or reciprocally 
dependent, “neither, taken abstractedly, can be said 
to be the essential cause of the others But, a 
further step remained to be taken. If these forces 
•were not only related, but mutually related, was it not 
probable that the relation was also a definite one? 
Thus, when heat is developed by mechanical action, 
ought we not to expect a certain definite proportion to 
subsist between the interacting force, so that if 
one were doubled or trebled in amount, the other should 
undergo a proportionate change. This anticipation, it 
has been already stated, has been realised by Mayer 
and Joule. The discovery of the mechanical equiva¬ 
lent of heat has been rapidly followed by that of other 
forces;and we now know not only that electricity,mag¬ 
netism, and chemical action, in given quantities, will 
produce each a definite amount of mechanical work, 
but we know further—chiefly through the labours of 
Mr. Joule—what that relation is, or in other words, the 
mechanical equivalent of each force. The first step in 
this important career of discovery—though long un¬ 
perceived in its relation to the rest—was, undoubtedly, 
Farraday’s great discovery of the definite chemical 
effect of the voltaic current. Tho last will probably 
be to reduce all these phenomena to modes of motion, 
and to apply to them the known principles of dyna¬ 
mics, in such a way as not only to express the laws of 


each kind of movement, as it is in itself, bnt also the 
connection and dependance of tho different classes of 
the phenomena. 

A bold attempt at such a generalization has been 
made by M. Helmholtz. The science of Thermo¬ 
dynamics starts from the principle, that perpetual 
motion is impossible, or, in other words, that we cannot, 
by any combination of natural bodies, produce force out 
of nothing. In mechanical force, this principle is 
reducible "to tho known law of tho conservation of vis 
viva ; and M. Helmholtz has accordingly endeavoured 
to show that this law 7 is maintained in the interaction of 
all the natural forces; while, at the same time, tlio 
assumption of its truth leads to some new consequences 
in physics, not yet experimentally confirmed. Ex¬ 
pressed in its mos*t general form, this principle asserts 
that the gain of vis viva during the motion of a system, 
is equal to the force consumed in producing it; from 
which it follows, that the sum of the vires Viwe, and of 
the existing forces, is constant. This principle M. 
Helmholtz denominates the conservation of force , A 
very important consequence of its establishment must 
be, that all the actions of nature are due to attractive 
and repulsive forces, whose intensity is a function of 
the distance—the conservation of vis viva holding only 
for such forces. It is usually stated, in mechanical 
works, that there is a loss of vis viva in the_ collision of 
inelastic bodies and in friction. This is true with 
respect to the motion of masses, which forms the sub¬ 
ject of mechanical science at present limited; but it is 
not true in a larger souse. In these, and such-like cases, 
the movement of masses is transformed into molecular 
motion, and thus reappears as heat, electricity, and 
chemical action; and the amount of the transformed 
action definitely corresponds to tho mechanical force 
which w r as apparently lost. In the cases just considered, 
mechanical action is converted into molecular. But 
molecnlar actions of different kinds are themselves in 
like manner interchangeable. Thus, when light is 
absorbed, vis viva is apparently last; but—not to speak 
of phosphorescence, in which the light absorbed, or a por¬ 
tion of it, is again given out—in all such cases, heat and 
chemical action are developed, and in amount corres¬ 
ponding to the loss. Hence the apparent exceptions 
to the principle are in reality confirmations of it; and 
we learn that the quantity of force in nature is as 
unchangeable as the quantity of matter. This, however, 
is not true of the quantity of available force . It follows 
from Carnot’s law that heat can be converted into 
mechanical work only when it passes from a warmer to 
a colder body. But the radiation and conduction by 
which this is effected tend to bring about an equilibrium 
of temperature , and therefore to annihilate mechanical 
force: and the same destruction of energy is going forward 
in the other processes of nature. Thus it follows from 
the law of Carnot, as Prof. Thompson has shown, 
that the universe tends to a state of eternal rest; and 
that its store of available force must be at length 
exhausted. Mr. Kankine has attempted, in another 
method, to combine the physical sciences into one system, 
by distinguishing tho properties which the various 
classes of physical phenomena possess in common, and 
by taking for axioms propositions which comprehend 
their laws. The winciples thus obtained are applicable 
to all physical change; and they possess all the 
certainty of the facts from which they aro derived by 
induction. The subject-matter of the science so consti¬ 
tuted is energy » or the capacity to effect changes; and 
its fundamental principles are, first, that all kinds of 
energy and work are homogeneous—or, in other words, 
that any kind of energy may be made the means of 
performing any kind of work ; and, secondly, that tho 
total energy of a substance cannot be altered by the 
mutual action of its parts. From these principles the 
author lias deduced somo very general laws of the 
transformation of energy , which include the known 
relations of physical forces. 

I have occupied your time so largely with the sciences 
of one Section, that I cannot do more than advert to one 
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or two topics connected with the others which have 
struck my own mind, although, from my limited 
acquaintance with the subjects, I could not venture to 
say that they are absolutely the most deserving of notice. 
Among the most remarkable of the recent discoveries in 
Inordinate Chemistry are those of MM, Wohler and 
Deville, relative to silicon and boron. Ecah of these 
substances is now proved to exist in three very different 
states, analogous to the three known states of carbon, to 
which they are thns closely allied,—namely, charcoal , 
graphite , and diamond* The last of these states is of 
course the most interesting. Crystallized boron pos¬ 
sesses a hardness, brightness, and refractive power, 
comparable to those of diamond; it burns in chlorine, 
without residue, and with circumstances resembling 
those of the combustion of diamond in oxygen; it is not 
acted on by any of the acids, and appears to be the 
least alterable of all the simple bodies. 1 have been 
informed that its powder is already used in the arts, 
instead of diamond dust; and it seems not improbable 
that, when obtained by the chemists in crystals of larger 
size, it may rival the diamond as a gem. 

The science of Geology appears, of late years, to 
have entered upon a new phase of its devolepment,— 
one characterized by a stricter reference of its 
speculative views to the principles of those sciences 
with which it is connected, and upon which it ought to 
be based. Wo have an example of this in the able 
Memoirs of Mr. Hopkins, on what may be called 
Dynamical Geology , including the changes which have 
taken place in the earth’s ernst by the operation 
of internal forces. Another instance of the application 
of sound physical principles to this science is found in 
the explanations which have" been recently offered of 
the phonomcna of slaty cleavage . A Report on this 
interesting subject was presented to the Association by 
Prof. Phillips at its last Meeting* and will be found in 
the volume just published. These sounder views origi¬ 
nate, I believe, with himself and with .Mr. Sharpe: but 
they have been enlarged and confirmed by Mr. Sorhy, 
Dr. Tyndall, and Prof. Haughton. We have another 
interesting proof of the readiness of geologist of the 
present day to submit their views to the test of exact 
observation, in the measuiemcnts undertaken by Mr. 
Horner for the purpose of approximating to the age of 
sedimentary deposits. Of the geological changes still 
in operation, none is more remarkable than the forma¬ 
tion of deltas at the mouths of great rivers, and of 
alluvial land by tbeir overflow. Of changes of the 
latter kind perhaps the most remarkable is the great 
alluvial deposit formed in the valley of the Nile by the 
annual inundations of that river; and here it fortunately 
happens that history comes to the aid of the geologist. 
These sedimentary deposits have accumulated round 
the bases of momumenis of known age ; and we are, 
therefore, at once furnished with a chronometrie scale 
by which' the rate of their formation may be measured. 
The first of the series of measurements undertaken 
by Mr. Horner was made with the co-operation 
of the Egyptian Government, around the obelisk 
of Heliopolis, a monument built, according to 
Lepsius, 2300 years B.O. A more extensive series 
of researches has been since undertaken in the 
district of Memphis? but Mr. Horn^ji has not yet I 
believe, published the results. The problems now to 
be solved in Paleontology are clearly defined in the 
enunciation of the problem recently proposed by 
the French Academy of Sciences as one of its prize 
questions, viz., “ to study the laws of distribution of 
organic beings in the different sedimentary rocks, 
according to the order of their superposition ? to discuss 
the question of their appearance or disappearance, 
whether simultaneous or succesiye; and to .determine 
the nature of the relations which snbsist between the 
existing organic kingdom and its anterior states.” 
Tbe prize was obtained by Prof. Bronn, of Reidlebersr; 
and his Memoir, of which I have only seen an outline, 
appears to be characterized by views at once sound and 


comprehensive. The leading result seems to be, that 
the genera and species of plants and animals, which 
geology proves to have existed successively on our globe 
were created in succession , in adaptation to the 
existing state of their abode, and not transmuted, or 
modified, as the theory of Lamark supposes, by the 
physical influences which surrounded them. 

I must now pass from the results of science to the 
administrative measures which have been adopted by 
this Association for its advancement, and more especi¬ 
al l y to those which will be brought under your con¬ 
sideration at the present Meeting. One of the modes 
in which this Association most effectively promotes the 
advancement of science is, you are aware, by the pre¬ 
paration and publication of Reports on the history, and 
actual state, of its several branches. With tbe help of 
these, original investigators may, with little labour, 
ascertain all that has been accomplished in each de¬ 
partment, before they proceed to increase tbe store; 
and so not only prepare their own minds for their task, 
but also avoid the waste of labour which has been too 
often incurred in the re-discoyery of the same truths. 
To further the same objects, it was proposed by Prof, 
Henry, of Washington, at the Glasgow Meeting of the 
Association, that a catalogue of papers occurring in the 
Transactions of scientific Societies, and in the scientific 
journals, should be prepared by the Association, the 
Smithsonian institution undertaking to execute^ that 
part of the work which related to American science. 
A committee, consisting of Mr. Cayley. Mr. Grant, and 
Prof. Stokes, was appointed to consider this proposal, 
and their Report was submitted to the Cheltenham 
Meeting. The subject has since been under the con¬ 
sideration of the Council of the Royal Society, and a 
preliminary Report has been drawn up by a sub-com¬ 
mittee of that body, which will probably be brought 
before your Committee at this meeting. 

A still more importaut question has been, for some 
vests, under the consideration of this Association, and 
that of the Royal Society—the question, namely, 
whether any measures could be adopted by the Govern¬ 
ment or Parliament, that would improve the position 
of science or its cultivators in this country. The Par¬ 
liamentary Committee of the Association have taken 
much trouble in the attempt to arrive at a solution ot 
this large and complex question. They consulted, in 
the first instance, several of the most eminent scientific 
men of this country; and in their first Report, pre¬ 
sented to the Meeting of the Association at Glasgow, 
they have analyzed the replies obtained, and have re¬ 
commended certain general measures founded thereon. 
The most important of these are the provision, at the 
cost of the nation, of a central building in London, in 
which the principal scientific societies of the metropolis 
may be located together, and the formation of a Scien¬ 
tific Board, to have thq control and expenditure of tbe 
public funds allotted to the advancement of science. 
This Report was brought under the consideration of 
your Committee of Recommendations at the last two 
Meetings of the Association, and the opinions of the 
members of the General Committee have been since 
iu vited in reference to its suggestions. The Council of the 
Royal Society have likewise deliberated on the same 
question and" have passed certain resolutions on the 
subject, which accord in substance with the conclusions of 
the Parliamentary Committee. A copy of these 
resolutions was forwarded by Lord Wrottesley, as 
President of the Society, to" Lord Palmerston, and 
motions have been made in both Houses of Parliament 
for the production of the correspondence. The first of 
ibc i'i: jects above referred to, name I v, the juxtaposition 
of the scientific Societies of London in one locality, has 
been since accomplished by the grant of Burlington 
House for the use of the Royal, Linnean, and Chemi¬ 
cal Societies ; and the result affords a fresh instance of 
the readiness of her Majesty’s Government to listen to, 
and comply with suggestions of men of science* 
when deliberately and carefully made. I cannot but 
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think that this important stop is fraught with con¬ 
sequences affecting the promoton of science, and ex¬ 
tending far beyond the external and obvious advan¬ 
tages which it insures to the scientific Soceities more 
immediately benefited. 

Another mode in which this Association has materi¬ 
ally aided in the advancement of Science is through the 
instrumentality of its observatory at Kew The objects 
which are at present attained by that important estab¬ 
lishment are, the trial and improvement of instrumental 
methods, and especially of those connected with tho 
photographic registration of natural phenomena; the 
verification of meteorological instruments, and the 
construction^ standard barometers and thermometers 
the supervision of apparatus to be eployed by scientific 
travellers, and the instruction of the observers in their 
use; and lastly, the conduct of special experimental 
researches, undertaken by Members of tho Association 
at its request. In all these various ways, the labours 
oftheKew Observatoryhave ended, in no small degree, 
to the advancement of the science of observation and 
experiment in this country ; nnd the result is due, not 
only to the sagacity of the Committee under whose ma¬ 
nagement it is placed, but also, and eminently, to the 
zeal and talents of Mr. Welsh, the gentleman who has 
the immediate charge of the establishment. 

There is but onev other topic connected With the 
administration of the Association to which ] feel it 
necessary to invite your attention before I conclude 
—I mean the change which has been made in the con¬ 
stitution of one of tho Sections, and which will come 
into operation at tho present Meeting. By a resolution 
of your Committee, adopted at tho last Meeting* the 
scope of the Statistical Section lias been enlarged, and 
it now embraces Economic: Science in all its relations. 
I regard it as a fortunate circumstance for the Asso¬ 
ciation that this important change will come into opera¬ 
tion under the presidency of tho distinguished prelate 
whose talents have been so long devoted to the advance¬ 
ment of this science, and to whose mmiificenco we owe 
the formation of a School of Political Economy in this 
University, which has already attained a high measure 
of celebrity. The Section will have the aid on this 
occasion of more than one of those gentlemen who have 
filled the chair of the Whately Professorship, [as well 
as that of other members of the Statistical Society of 
Dublin; and its proceedings will have the countenance 
and support of many foreigners who have devoted them¬ 
selves to tho cultivation of economic science- 

Gentlemen, snffer Jme now to thank you for the 
indulgent attention with which you have favoured me. 

I am conscious that the sketch of the recent progress of 
the Physical Sciences, which 1 have endeavoured to 
present, is but a meagre and imperfect summary of 
what has been, accomplished; but it is enough, at all 
events, to prove that science is noton the decline, and 
that its cultivators have not been negligent-in their 
high calling. T now beg, in the name of the local 
members of this body, to welcome you warmly to 
this city; and I pray that your labours here may 
redound to the glory of God and to the Welfare and 
happiness of your fellow-men. 


The following papers also appear to us to 
possess somewhat of colonial interest. 
The paper on the vitality of seeds will he 
read with avidity hy agriculturists and 
horticulturists ; for it is a great subject of 
complaint that imported seeds are many 
of them unfertile. The astonishing statis¬ 
tics relative to the rise of the city of Glas¬ 
gow will shew what vast results may he 
obtained hy rendering shallow rivers 
navigable. 


Dr. Daubeney, of Oxford, read the “ Report of 
the committee appointed to investigate the "Vitality 
of Seeds."—He alluded to the circumstances which 
called the committee into existence, and stated 
that after planting year after year all the seeds 
they were able to collect, they had now left hut 
four species of plants whose seeds continued to 
grow. These were species belonging to the genera 
Ulex, Dolichos, Malva, and Ipoimea. He exhi¬ 
bited a register in which every experiment as 
performed by Mr. Baxter, of the Botanic Garden, 
was detailed. From the register it would he seen 
that the shortest period for which any of the seeds 
had retained their vitality was eight years, and the 
longest forty-three years. Grouping the plants 
according to their natural orders, the following 
selected will give some idea of the plants whose 
seeds retain their vitality longest: — Gramme®, 

S years: Liliaceai, 10 years; Coniferaa, 12 years; 
Tiliace®, 27 years; Malvaceat, 27 years; Legumi- 
ttoste, 43 years ; Rhamnaceie, 21 years;. Borag- 
niaceat, 8 years: Convolniiace®, 14 years; Com¬ 
posite, 8 years; Myrtacete, 18years; Umhellifer®, 
S years; "Crucifer®, S years.—Mr. George Emer¬ 
son, of the United States, expressed a doubt of 
the maize being strictly a plant of the New World, 
from the fact of its occurrence in the floral decora- ' 
tions in Rome in the time of Raffaelle.—The 
Chairman stated, that botanists had always re¬ 
garded the maize as a plant of the New 'World, 
and the evidence that it was so was regarded hy 
Alfonse De Candolle, in his recent work on the 
geographical distribution of plants, as quite com¬ 
plete.—Dr. Daubeney replied, that if the maize 
were a plant of the Old World, they could hardly 
have failed to use it; and the fact of Rafiaelle’s 
painting it, might be a counted for by the interest 
all products from the New World were regarded 
with in liis time.—Dr. Lankester drew attention 
to the physiological interest of the Report just 
read. It would appear that the seeds which re¬ 
tained their vitality- longest were those which had 
least albumen surrounding their embryos, as the 
Leguminosfe, whilst those which had large quan¬ 
tities of albumen, as the Graminace®, lost their 
vitality soonest.—Dr. Steele stated, that he had 
planted many seeds obtained from Egyptian mum¬ 
mies, but always failed to obtain any indications of 
their vitality.—Mr. Moore, of the Dublin Bota¬ 
nic Garden, related an instance in which he had 
succeeded in producing a new species of legumi¬ 
nous plant from seeds obtained hy Mr John Ball 
from a vase discovered in an Egyptian tomb. He 
also stated that he had picked from out of the 
wood of a decayed elm, at least fifty years old, 
seeds of laburnum, many of which had germinated 
when planted, and produced young trees. He had 
once grown a crop of young barberry trees by- 
planting a quantity of barberry jam, which proved 
that the process of preparing the jam did tint 
injure the seed- Many seeds grew the better for 
being placed in boiling water before they were set. — 
Dr. Daubeney stated, that seeds did not retain 
| their vitality whilst entirely- excluded from the air; 

I that, in order to keep them well, they should be 
wrapped up in brown paper, or some other porous 
material.—Mr. Archer stated, that the seeds sent 
front China in air-tight vessels always tailed to 
geminate. Some seeds kept much better than 
others. —Mr. Ogilby stated, that some seeds ger¬ 
minated the better for being kept.—Mr. Nerins 
and Mr. Moore both confirmed this statement, and 
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said that gardeners were in the hahit of keeping 
cucumber and melon seeds in thair pockets in order 
to ensure their more efficient germination. 

“ On the Advantages arising from thelmprove- 
ment of Tidal Rivers, as exemplified by the State 
of the Clyde," by Dr. Strang.—Though the area 
drained by the river above Glasgow is 736 square 
miles, anil sends down water in Hoods to the extent 
of 33,885 cubic feet per second, it remained in a 
state of nature till 176S, having only about two 
feet depth of water. By different engineering 
appliances it has been rendered navigable for ves¬ 
sels drawing twenty feet of water. This has been 
accomplished—first, by planting jetties on its sides, 
whereby to contract the stream and cause it to 
deepen itself by' its own flow and scour; this 
obtained a depth of 8 feet; secondly, by connect¬ 
ing these jetties by half-tide parallel dykes, a depth 
of 10 feet,-and thereafter by raising them to full- 
tide dykes, a depth of 111. feet; thirdly, by the 
combined processes of dredging and steam naviga¬ 
tion prior to 1839, which augmented the depth to 
15 feet; and, fourthly, by tile combined action of 
the dykes, deepening machines, and steamboat 
traffic, an artificial river has been got at this 
moment of a depth of 18 feet water at neap, and 
20 at spring tide. With respect to the harbour of 
Glasgow, its changes had been equally marked. 
In 1800, the whole quay was limited to a few hun¬ 
dred yards; now it extends to about two miles and 
a half, leaving an extent of harbour of upwards of 
60 acres. From these causes the number of vessels 
arriving at the harbour of Glasgow has increased 
from 11,505, with a tonnage of 696,261, in 182S, 
to 17,960, with a tonnage of 1,612,681, in 1857. 
While in 182S, there was not a steamer above 100 
tons at the harbour, now such vessels as the Persia 
of 3,600 tons sail down the river. The cost of the 
vast improvements made from 1770 to July, 1856, 
has been £2,527,19.9. The revenue collected during 
the same period has been £1,603,219, the annual 
revenues being in 1771, £1,016; in 1857, £82,797. 
The debt of the Clyde Trust is about £92,000, con¬ 
sequently a large portion of what may be called 
real capital has been paid out of revenue. The 
following commercial results may' be mainly attri¬ 
buted to the improvement of the Clyde navigation. 
Before these operations were begun, Glasgow had 
little or no trade, whereas in 1851 the aggregate 
value of exports from its harbour was £1,905,557. 
Previous to 1801 her registered ships were nil; in 
1 856 they amounted to 563, with a tonnage of 
204,331. Formerly no sliips were built on the 
river ; now there are no fewer than 30 large ship¬ 
building yards, which in 1853-4 constructed no 
less than 266 vessels, having an aggregate tonnage 
of 168,000 tons, which, with the marine-engines 
made during the same period, involved the enor¬ 
mous cost of nearly £5,000,000 sterling. Previous 
to the commencement of the river improvements 
Glasgow bad only 24,000 inhabitants, now she can 
count 420.000, whilst its annual rental, which in 
1750 was only a few thousands, was last year 
£1.319,720. The improvements on the Clyde have 
given a most decided impulse to the opening up 
and working of the rich fields of minerals by which 
Glasgow is surrounded, and which produced in 
1855 from coal and iron alone nearly £4,900,000, 
and gave employment to 233,912 persons, who 
received for their labour wages to the amount of 
£1,975,919. So much for Glasgow. In a national 
point of view these improvements have proved 


equally beneficial. In 1796 the Customs duties 
levied at Glasgow were only £125, whereas last 
year they amounted to £718,855. In 1781 the 
revenue of the Glasgow Post-office was only £4,341; 
in 1856, with a penny postage, it reached £64,958. 
In one word, while the taxes paid into the public 
treasury through the city of Glasgow before the 
Clyde improvements commenced were, compara¬ 
tively- speaking, nothing, the various crown reve¬ 
nues collected there last year reached no less a 
sum than £2,800,000, or about l-25th part of the 
whole revenue of the country. 


REMARKS ON THE STEAM 
PUMPING ENGINE OF CORNWALL. 


By F. S. Peppercokne, C.E. 


Tiie great improvements made by Mr. Watt in the 
Steam Engine, both in double and single action, 
are too well known to need description ; but while 
admitting to its fullest extent the genius of Watt 
in effecting these improvements, which laid a sure 
foundation for those triumphs of mechanical power 
which we see in the present day, the writer must be 
permitted to call in question the accuracy of a 
statement made in a modern “ Treatise on the 
Steam Engine," by Mr. John Scott Russell. This 
statement is that “ the history of the Steam Engine 
entfs with the history of Mr. Watts’ labours.”— 
(Treatise, p. 137.) 

Now this statement is not only untrue, hut it is 
absurd, as in fact Mr. Watts’ discoveries furnished 
the materials for the many improvements which 
have been effected in the steam engine since his 
time. The talents and the mechanical skill of Mr. 
Watt needed no such extravagant enconium, and 
if, as Mr. Russell would lead us to suppose, Mr. 
Watt left the steam engine a perfect machine nearly 
sixty years ago, how is it that its “ duty ” has been 
increased from 60 millions of lbs. lifted one foot 
high by the consumption of one bushel of coals, as 
Mr. Watt left it, to upwards of 120 millions, as it 
now is ? 

It must he home in mind that the steam engine, 
as improved, hut not perfected by Mr. Watt, was 
essentially an engine for pumping water, and it 
may prove interesting to notice tlie result of these 
improvements, as recorded in Cornwall, under the 
system of public inspection of the performance of 
engines working in the mining districts. 

Mr. Watts’ improvements commenced in the 
year 1776, when the average duty of the Cornish 
engines was declared at 21,600,000 lbs. 

In 1779, Mr. Watt introduced the improvement 
of working steam expansively, which raised the 
duty to 26,600,000 lbs. 

From 1779 to 1812 few improvements were made 
in the steam pumping engine, but about the year 
1812, Mr. Woolf came into Cornwall, and Mr. 
Trevithick, who was a large contractor for the erec¬ 
tion of steam engines, erected several, the perform¬ 
ance of which was very good. His high pressure 
engine was also first adopted, in consequence of a 
scarcity of water for injection, and amongst other 
valuable inventions of his, was the cylindrical tubu¬ 
lar boiler now so generally used. Mr. Woolf had 
also invented a boiler which was said to possess 
many advantages, but frequent trials demonstrated 
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their inferiority to those of Trevithick in favor of ; 
which they were soon relinquished. Previously to 
Mr. Woolf’s coming into Cornwall, he had revived 
Mr. Hornblower’s idea of employing the expansive 
force of steam in a second cylinder, and he suc¬ 
ceeded in obtaining from engines of that construc¬ 
tion a much better performance than had yet been 
effected by Mr. Watt’s engines, and in 1814 the 
duty was advanced to 54 millions. During a period 
of six years, namely, from 1814 to 1820, Woolfs 
double cylinder maintained its superiority, and its 
average duty was very far beyond that of Watt's 
engines, then at work in the neighbourhood. In 
1815, the effects of some of Woolfs engines were 
brought into direct comparison with those on Mr. 
Watt’s expansive principle, and a statement of their 
performance was periodically published. 

One of these engines which worked at Huel 
Abraham mine, during a trial which was continued 
for 24 hours, lifted 70 millions of lbs. 1 foot high 
by the combustion of one bushel of coal, shewing 
an immense difference in the effect of the engines 
of Mr. W'aft and Mr. Woolf, the difference being 
in Mr. Woolfs favour. The adventurers in mines 
and the Cornish engineers now began to see tlic 
important advantages to be derived from using 
steam expansively, at a much higher initial pres¬ 
sure than was used in Mr. Watt’s engines. The 
theory of combustion was not in those days so 
generally and accurately understood as it is at pre¬ 
sent, and the fires in Mr. Watt’s engines were of 
much larger dimensions than experiments now con¬ 
firmed by more extensive experience have demon¬ 
strated to he most consistent with economy of fuel. 
The ordinary consumption of fuel in one of Boul¬ 
ton and Watt’s engines is stated by Mr. Russell to 
he 10 lbs. of coal for each horse per hour, whereas 
in the Cornish high pressure expansive and con¬ 
densing engine, the consumption of coal is only 21 
lbs. per h.p. per hour. The difference, or 7| lbs. 
of coal per h.p, per hour, represents therefore the 
superior economy and efficiency of the Cornish en¬ 
gine, when constructed in the best manner, and 
places this form of engine in the first rank; so that 
for effectually performing its work at great depths, 
and for the small comparative amount of fuel con¬ 
sumed by it, the Cornish pumping engine stands 
unrivalled. 

Great, then, as were the advantages which fol¬ 
lowed the introduction of Wyatts’ first engines in 
Cornwall, they have been exceeded by the im¬ 
provements which have been effected in the steam- 
engine since his time ; so that it is a fallacy to say 
that “ The history of the steam-engine ends with 
the history of Mr. Watts’ labours.” The writer 
would be sorry to be considered as being actuated 
by the mere desire of commenting unnecessarily 
upon what he considers a fallacious statement, or 
of being actuated by the desire of detracting from 
the fame of so deservedly great a man as James 
Watt; hut he considers it a duty which he owes to 
the profession to which he has the honour to be¬ 
long, to analyse carefully every statement which 
may appear of doubtful accuracy, and particularly 
when such a statement is made in a work professing 
to give an impartial account of the steam-engine. 

We five in an age of change and progress, and 
nothing \s more calculated to limit our knowledge 
of cause and effect than to give our blind assent to 
dogmas of doubtful truth, even although they may 
he generally received as true. In the year 1834 
the duty of the Cornish engines amounted to 90 


millions of pounds, and since that time it has con¬ 
tinued to increase in the ratio of 90, 100, and 110 
millions; and in 1S40 Mr. Taylor reported, at a 
meeting of the British Association, that the duty 
of the Cornwall engines amounted to the unequal¬ 
led performance of 123,300,593 lbs.! 

From the above facts it cannot he doubted that 
the improvement in steam-engines lias been pro¬ 
gressive, and that, however much may have been 
hitherto done, it is impossible to state confidently 
that even now the whole inherent power residing in 
one pound of coal, or other fuel, is rendered 
available. 

The saving effected in the consumption of fuel 
is a matter of deep importance, even in countries 
where coal is cheap; hut where it is not so it be¬ 
comes a matter of vital importance not only to the 
manufacturer but to the whole community. 

In Cornwall tlic improvements effected in the 
steam-engine soon enabled the mines to he worked 
to a depth previously considered unattainable, and 
laid the foundation for further improvements; so 
that at fhe present time it may be said that there is 
practically no limit to the depth attainable in the 
mines of that county ; a shaft m the consolidated 
mines having been carried to the enormous depth 
of 330 fathoms, or 1980 feet perpendicular! 

In order fully to understand wherein the Cornish 
pumping-engine differs from t ie usual form of 
the Boulton and Watt single-acting engine, it will 
be necessary to institute a comparison between the 
two. It will then be seen that the chief points of 
difference are as follows:— 

First. In. the Cornish form of boiler the steamer 
is raised to an absolute pressure, varying from 30 
to 40 and 50 lbs. on the square inch, and some¬ 
times it is even carried as high as 60 lbs., whereas 
in the waggon-headed boiler in general use for a 
Boulton and Watt engine, the absolute pressure of 
the* steam seldom exceeds IS or 20 lbs. to the 
square inch. This form of boiler, in fact, is not 
calculated to sustain any greater pressure, being 
inherently weak, and requiring to be well stayed in 
the inside, as a very small pressure has been found 
sufficient to bulge these boilers downward towards 
the fire, and outwards at the sides. 

Secondly. The steam is cut off in the cylinder of 
the Cornish engine when the piston has travelled 
l-3rd, l-4th, l-5th, 1-6‘th, or even l-8th part of 
the stroke, and the full advantages of expansion 
are obtained ; whereas, in the ordinary form of the 
Boulton and Watt engine the steam is seldom shut 
off before the piston has made 3-4ths, or a larger 
proportion of the stroke. In fact, it is useless to 
attempt to expand low pressure steam, for the 
simple reason that there is nothing to expand. 

Thirdly. In the Cornish engine steam is ad¬ 
mitted into the jacket of the cylinder by means of 
a separate pipe, and the condensed steam returns 
through another pipe into the boilers, which latter 
are placed sufficiently low down with regard to the 
cylinder to effect this drainage; whereas, in the 
common form of the Boulton and Watt engine, the 
same pipe which supplies the cylinder supplies also 
the jacket, and the condensed steam is not returned 
into the boiler, hut is let off by means of a syphon, 
tube, or other contrivance. 

Fourtli. Radiation of heat is almost completely 
prevented in the Cornish system by a wood or 
brick casing surrounding the cylinder, and by 
clothing the steam-pipe and boilers. The latter 
are more frequently covered with a layer of from 
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two to four feet of ashes, and by these means a 
high degree of temperature is preserved, which is 
essential to the proper working of these engines ; 
whereas, in the Boulton and Watt engine the cylin¬ 
der, steam-pipe, and boiler are in general left 
without any kind of covering, and in consequence 
a great loss of heat is incurred. 

Fifth . The steam-expansion valve, the equili¬ 
brium-valve, and the exhaustion-valve in the 
Cornish engine, are what are usually called 
u double-heat ” valves, and are made of large di¬ 
mensions for the’ free passage of the stream ; 
whereas, the common conical or mitre-valve, 
usually employed in the Boulton and Watt engine, 
effect only a partial opening for the steam, and 
require great force to work them. 

Sixth. In the Cornish system the equilibrium, 
valve is placed near the top of the cylinder, and 
usually by the side of the steam-exhaustion valve, 
communicates with the bottom by means of a pipe; 
whereas, in the Boulton and Watt engine, the 
equilibrium-valve is usually placed near the bot¬ 
tom of the cylinder, and communicates with the 
top by means of a pipe. There is a slight disad¬ 
vantage in this latter arrangement, but it is hardly 
worthy of notice. 

Seventh. In the Cornish engine, the air pump 
and condenser with their appendages are placed on 
the opposite arm of the balance beam to that at 
which end the cylinder is placed; whereas in a 
Boulton and Watt engine, they are placed on the 
same side, with the cylinder. There is an advan¬ 
tage in the Cornish plan, inasmuch as the effective 
stroke of the air pump piston, and the consequent 
exhaustion of the condenser, take place when the 
engine is going “ in doors ” ; consequently at the 
most favourable moment for withdrawing the con¬ 
densed steam and air contained in the condenser; 
but this effect does not take place in the Boulton 
and Watt engine, where the steam piston and air 
pump piston descend at the same moment. 

Eight. The speed of the Cornish engine seldom 
exceeds 7 or 8 strokes per minute, and is frequently I 
much less, the number of strokes being regulated 
by an apparatus called the “ cataract.” The Boul¬ 
ton and Watt engine is generally calculated to 
move at the rate of 220 to 240 feet in a minute, for 
- no other reason, apparently, than because that is the 
usual speed of a horse when walking! 

Such then are the chief points of difference 
which exist between the common form of the Boul¬ 
ton and Watt engine, and the modified and im¬ 
proved form of the Cornish high pressure expan¬ 
sive and condensing steam engine. There are some 
minor points of difference in the details of the 
working parts, blit these are not of sufficient im¬ 
portance to require alluding to in this place. 

But an important feature in the Cornish engine 
remains to be noticed. This is the boiler, the form 
and dimensions of which differ materially from the 
waggon-headed boiler of a Boulton and Watt en¬ 
gine. The Cornish boiler consists of a cylinder, 
or rather of two cylinders of great length and small 
diameter, and possesses eminently the property of 
strength resulting from its form and mode of con¬ 
struction. The furnace or fire grate is contained 
in the internal or fire tube, the bottom of which is 
placed within a few inches of the bottom of the 
boiler, and the flame and heated air make a long 
circuit in the flues, previous to passing off into the 
chimney stack. The furnace itself is of small 
dimensions, and the combustion of the fuel is 


carried on at a slow rate $ the door of the furnace r 
which is also of small dimensions is only opened 
when the fireman requires to place fresh fuel on the 
fire, so that all the air required for combustion en- 
I tors by the ash-pit. and passes through the fuel. 

The mode of firing differs also from that usually 
I adopted: as instead of throwing on a mass of coal 
1 on the top of the fire, the fuel is placed in front of 
it, and is thus ignited gradually: one advantage of 
this method of firing being that the dense black 
smoke which is usually seen issuing from a steam 
engine chimney shaft, and which represents so much 
loss of coal, is in the Cornish system entirely obvi¬ 
ated, and the whole of the products of combustion 
are made available. 

In consequence also of the internal of fire-tube 
being always surrounded with water, it is not liable 
to be burnt by the action of the fire, more particu- 
| larly as any deposit from the water falls to the bot- 
| tom of the boiler, which is not exposed to the direct 
I action of the flame. A blow-off cock situated at. 

I the bottom of the boiler gets rid of any sediment 
I that may he contained in the water. 

It is one-of the faults of cylindrical boilers that 
have large fire tubes, that the space left for steam is 
exceedingly confined. This delect, however, is ob¬ 
viated by the use of a steam-tube, or receptacle for 
the steam, being a tube placed above the boilers in 
a transverse direction. The use of this tube is ob¬ 
vious; it forms a chamber for the steam to pass into 
from the boilers, before it passes into the steam 
pipe: the steam is thus rendered more pure and dry, 
being deprived of the superabundance of aqueous 
matter with which it is necessarily saturated while 
in the boiler. 

As contrasted with the Cornish boiler, the wag- 
gon-headed boiler of Boulton and Watt’s engines, 
is inferior in most respects. Its form renders it 
notoriously weak, and unable to sustain any great 
pressure, while in consequence of the furnace be¬ 
ing placed under this boiler, its bottom is very 
liable to he burned from the deposit forming a hard 
crust on the part exposed to the greatest heat. This 
is particularly the case if the water should hold in 
solution sulphate of lime or other calcareous matter. 
It possesses, however, one advantage over the Corn¬ 
ish boiler, namely, that in the waggon-headed boiler 
there is generally a large amount of steam-room ; 
it also admits of being more readily cleansed than 
the Cornish boiler. 


Having thus, instituted a liasty comparison 
between the two descriptions of engines and 
boilers, the writer will proceed to examine the 
parts of the Cornish engine more in detail, and 
for this purpose will give a description of a large 
steam-pumping engine of this kind, erected at 
Yauxhall for the Yauxhall Water Works Com¬ 
pany, under his superintendence, in 1842. This 
engine was designed for the purpose of lifting a 
large body of water to a small height, and was 
situated on the bank of the river Thames at 
Yauxhall. 

The steam-cylinder had an internal diameter 
of 64 inches, and the piston a length of stroke 
of 11 feet 0 inches. The cylinder was sur¬ 
rounded with a jacket or casing of iron, leaving 
an intermediate space of one inch Tound the cy¬ 
linder. this space being kept constantly supplied 
with steam from the boiler by means of a sepa¬ 
rate pipe.^ In addition to this steam-jacket the 
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cylinder was surrounded with a wooden casing, 
leaving an intermediate space of seven inches. 
This space was filled with saw-dust. The top of 
the cylinder had also a false cover in order to 
prevent any radiation of heat, and the engine- 
house is thus always kept cool. 

The balance-beam of the engine was 37 feet 
8 inches in extreme length, and weighed 22 tons. 
Tt was foxined of two cast-iron plates, 5 feet 6 
inches in depth at the centre, and connected to¬ 
gether by the main gudgeon, the pump gudgeons, 
and by screw-bolts. The length of the two 
arms, measured irom the centre, differs by two 
feet, the longer arm. being at the cylinder end. 
The object of thus placing the fulcrum of the 
balance-beam out of the centre is to reduce the 
velocity of the column of water in the pumps, 
and thus diminish the concussion or blow upon 
the pump valves. 

The engine worked two pumps of the respec¬ 
tive diameters of 34 inches and of 20 inches, the 
34 inch pump having a length of stroke of 10 
feet, and the 20 inch pump a length of stroke of 
7 feet 4 inches. 

Either of these pumps could be disconnected 
and worked separately, and the operation of de¬ 
taching one or the other was effected in a very 
short space of time. The pump3 are of the kind 
called “plunger” pumps, being formed of a hol¬ 
low cylinder of iron, the length of which is a 
iitti greater than the length of stroke. .These 
cylinders are turned accurately on the outside, 
and brought to the exact diameter required; the 
hollow part of the cylinder is filled with a cast- 
iron filling piece which adds to their weight. 

The pump-valves were of a novel and inge¬ 
nious construction, being the invention of a 
Cornish engineer, Mr. K. Hosking. Being little 
known out of Cornwall, and their application at 
the Vanxhall Water Works being their first in¬ 
troduction in a water works' engine, a short de¬ 
scription of them may prove not uninteresting, 
The valve is an annular one, and consists of 
three concentric rings arranged pyramidally, 
and resting one upon the other, thereby afford¬ 
ing a free passage for the water around the cir¬ 
cumference. Tho upper ring is attached to a 
stalk, and the two lower ones have internal 
wings, which serve as guides when the rings are 
in motion. 

The chief advantages offered by these valves 
consist in an increase of water way, and in a 
reduction of concussion, for as the blow caused 
by the shutting of pump-valves is in proportion 
to the surface in contact and to the square of the 
height or distance passed through while in the 
act of shutting, the greater the number of parts 
of whicli the valve is composed, the greater will 
he the freedom of water way, and consequently 
the burthen on the engine and the concnssion 
will be proportionally diminished. 

These valves succeeded perfectly at Yauxhall, 
and they have since been introduced into other 
pumping-engines, being superior to any other 
kind of valve whether for mining or for water 
works’ purposes. 

The well in which the pumps were placed is 
32 feet in depth, and as the tide from the river 
flowed into this well, the whole height to which 
the water was required to be raised by the large 
pump did not exceed 20 feet; the water from 
this pump being delivered into a, large tunnel- 


pipe of 42 inches diameter, through which it 
flowed into two large reservoirs. The smaller 
pump was intended to supply a part of the dis¬ 
trict through a 20 inch main pipe. 

The plunger pump is generally to he preferred 
to the common piston pump, because the pump- 
barrel of a plunger pump docs not require to be 
bored, as is the ease where a piston is used : and 
another advantage is, that the packing of the 
stuffing-box round the plunger is much more 
easily kept in order than the packing of a 
piston. In the former ease any defect in the 
packing can he seen and remedied at once; 
whereas the latter being out of sight is often al¬ 
lowed to become leaky and defective before the 
fault is discovered. 

The feed-pump for supplying the boiler with 
water is also a plunger-pump, having a diameter 
of <U inches, with a length of stroke of 2 feet 

9 inches. It delivers about 2f gallons at each 
stroke, being rather more thsn’sufficient for the 
supply of the boilers. 

The boilers of which there were four to this 
engine are 33 feet in length by 5 feet 4 inches in 
diameter. The ends of the boilers are flat, and 
are formed of plates Of half an inch rolled iron, 
rivetted to the top and side plates by means of 
J internal angle-irons. Thu angie-iron is bent 
round the boiler, and forms an exceedingly 
strong and efficient mode of connection. 

Each boiler had a cylindrical flue or fire- 
tube 3 feet 3 inches in diameter, extending 
throughout the whole length of the boiler, and 
placed within seven inches of the bottom. The 
furnace is contained within this tube; it is fixed 
at the height of 1 foot 7 inches above the bot¬ 
tom, and exposes a superficial area of 12 square 
feet. 

In the setting of the boilers, each boiler rests 
upon three cast-iron “horses,” which are placed 
in the bottom flue, and oiler little or no resis¬ 
tance to the passage of the heated air beneath 
the boiler. This flue is 1 foot 8 inches in height 
by 2 feet 11 inches in width, the side flues are 

10 inches in width and 3 feet 9 inches in height. 
The flame and heated air pass in the first place 
through the fire-tube to the furthest end, where 
dividing they return along both side flues to the 
front of the boiler, and then descending the two 
currents unite and pass under the boiler to the 
end, where they enter the flue which leads to the 
chimney shaft. 

The steam-tube is a cylinder 30 feet in length 
hy 2 feet 0 iuches diameter, and is formed of 
plates of the same thickness as those of which 
the boilers are composed (7-10) of inches. It is 
placed in the transverse direction of the four 
boilers, and is united to each of them by means 
of a short connecting pipe. 

The use of this tube (and it is an important 
one) is to form a chamber or Teceptacle for the 
steam previous to its passing into the cylinder. 
Where, as is usually the ease with the Cornish 
boiler, very little steam room is afforded, this 
tube is indispensable in forming a receptacle for 
the steam. 

The pressure of the steam in tho boilers is re¬ 
gulated by the moveable weights attached to the 
levers of the safety valves, one of which ig fixed 
over each boiler. The valve itself is of the ordi¬ 
nary form of mitre valve, and is four inches in 
diameter. It, as well as the valve seat, is of 
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cast brass, and is accurately fitted by grinding, 
so as to be steam tight. 

The steam-pipe is directly connected with the 
steam-tube, and is 11} inches in diameter, and 
where it joins the nozzle of the governor valve 
it has a rectangular opening of 1 foot 4 inches 
by 5 inches. The whole of this pipe is enclosed 
in a case, or bos, filled with saw-dust to prevent 
radiation. 

The cduction-pipe, leading from the bottom 
nozzle to the condenser, lias an internal diameter 
of 1 foot 4 inches. This pipe may be said to 
perform a part of the duty of the condenser, as 
from its great length, the steam is in a great 
measuro condensed within it before it reaches 
the condenser. 

The condenser is 1 foot 3 inches in diameter 
by 5 feet 4 inches in height; this height is, how¬ 
ever, increased by a cap piece 1 foot 10 inches in 
height. 

The air-pump has an internal diameter of 2 
feet 10 inches. The cistern for containing the 
hot water drawn off from the condenser is placed 
immediately above it. and is 4 feet 4 inches in 
diameter by 2 feet 2 inches in depth. 

The engine is worked by means of the four 
following valves, viz.;— 

1. The governor valve. 

2. The steam-expansion valve. 

3. The equilibrium valve. 

4. The exhaust valve. 

These three last valves are nearly of the same 
form, although of different dimensions; they are 
what is termed “ double-lieat valves,” and pos¬ 
sess the advantages of effecting a large opening, 
and requiring little force to work them. 

The exhaust-valve is the largest of the three- 
being 20 inches in diameter, while the steam, 
expansion valve has an opening of only 10 
inches, and from their arrangement they may bo 
worked either by the plug-rod of the engine or 
manipulated. Their action is regulated by a 
simple and ingenious contrivance called the 
cataract,” by nieans of which the engineer can 
increase or diminish the number of strokes made 
by the engine. 

. preparing to work the engine all four valves 
are opened, in order to expel or blow through 
the air contained in the cylinder or eduction- 
pipe. The steam expansion valve is then closed, 
and the steam which previously filled the cylin¬ 
der being quickly condensed the steam is let on 
te the top of the piston, which then begins to 
descend. After having passed through from one- 
fifth to one-sixth portion of the stroke the plug- 
rod closes the expansion valve, and the re¬ 
mainder of the stroke is completed under a de¬ 
creasing pressure of the expanding steam until 
the piston is brought, gradually to a state of rest; 
a little before this the exhaust-valve is closed 
and the equilibrium-valve is opened. The steam 
that remains now presses equally both on the 
the top and on the bottom of the piston, which 
being thus “ in equilibrio” would remain pas¬ 
sively in its plafe at the bottom of the cylinder, 
but that tho i>reponderating weight of the plun¬ 
ger-poles, pump-rods and counterpoise at the 
other end of the balance-beam at this moment 
comes into play and raises the piston to the top 
of the cylinder, at the same time that the water 
is delivered by the pumps through the ascending 
main pipe placed in the well. A little before the 


end of the stroke tho plug-rod closes tho equili¬ 
brium-valve, and the piston is brought gradually 
to a state of rest by the resistance of a small 
quantity of steam imprisoned between the top of 
the piston and the cylinder cover, which acts as 
an elastic “ cushion” to provent the piston from 
rising too high and striking the iatter. Thus, a 
complete stroke of the engine has been performed 
and the piston remains at rest until by the 
action of the cataract the exhaust-valve and the 
expansion-value are successively opened, and the 
engine commences a second stroke. Thus the 
successive strokes of the engine are always sepa¬ 
rated by a short interval, the duration of which 
can he regulated. The opening of the exhaust- 
valve a few seconds before tho expansion-valve 
is requisite, inasmuch as the vacuum is com¬ 
pleted at the instant, of the opening of the latter. 

The engine now becomes automatic, hut the 
attention of the engineer is constantly required 
to be directed to the governor-valve, as it has 
sometimes happened that from this valve being 
opened too wide, and the steam in the boilers 
being at the same time too high, the pressure on 
the piston has been so great that the latter has 
travelled too far, and has broken the cylinder 
bottom. 

In order, ns far as possible, to prevent such an 
occurrence, the balance beam is furnished with an 
appendage fixed near its extremity, close to the 
top of the piston rod, composed of two east-iron 
standards supporting a horizontal catch piece 
also of iron ; which when the piston is at its 
lowest point, rests upon two pieces of wood, fixed 
upon the spring beams. Theso pieces act as 
springs to break the forco of tho blow should the 
piston descend too far, and endanger the bottom 
of the cylinder. Sometimes this catch is made 
to touch the handle of a hell before striking the 
wood springs, and the attendant is thus warned 
that the quantity of steam admitted through the 
governor-value must be diminished. It will be 
seen that while the interval of time elapsing be¬ 
tween two consecutive strokes of tho engine may¬ 
be varied by means of tho cataract, tho engineer 
has also tho means of increasing or diminishing 
the portion of time during which the steam is 
admitted on to the piston through the expan¬ 
sion value. This is done by means of a chock 
or plug which is made to slide along the plug rod, 
and which can bo fixed in any position required 
so as to Bhutthe value at any given portion of the 
stroke. Thus the steam can be shut off at 1-4, 
1-5,1-G, 17, or any less portion of tho stroke, 
anil the adjustment can he made in a few min¬ 
utes, according to the degree of expansion re¬ 
quired. In this way the steam expended will be 
in proportion to the work to be dono. An en¬ 
gine in Cornwall is said to he going “ in doors,” 
or performing the “ in door ” stroke, when the 
steam valve is opened, and the piston is conse¬ 
quently in the act of descending. ThiB is equi¬ 
valent to what is called the working stroke of a 
Boulton and Watt engine. And an engine is said 
to bo going “ out of doors,” or performing the 
“ out door ” when the preponderance of the pump 
rods or counterweights is bringing the piston 
again to the top of tho cylinder. In practice the 
“ in door ” stroke is always performed in a less 
space of time than the “ out door ” or return 
stroke : should, therefore, the weight of the pump 
rods or counterpoise he too great, the velocity of 
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the out door stroke is proportionately increased 
and the danger in this case is that the cylinder- 
cover might possibly he fractured. This has 
sometimes taken place, but a little attention on 
the part of the engineer will prevent the possibi¬ 
lity of such an occurence. 

Of the cost of raising water with pumping en¬ 
gines, exaggerated conceptions are sometimes 


formed. Mr. Wicksteed, engineer to the East 
London Water Works Company, has, however, 
recorded the following statement of the cost of 
pumping water by 4 single acting engines by 
Boulton and Watt, and 1 single acting Cornish 
engine by Harvey and Co., which clearly proves 
the great superioty of the latter, and the small 
cost of raising water by its ageney. 


COMPARATIVE STATEMENT OF THE COST OF RAISING WATER. 


Description of Engines. 

Quantity of 
water raised per 
diem. 

Height to which 
the water is 
raised. 

Cost of raising 
1000 gallons 

100 feet high. 

1.—Two single pumping engines by Boul¬ 
ton and Watt, working 24 hours per 
diem, 7 days per week. Mean power 

Gallons. 

Feet. 

Pence. 

of each engine 30J h.p. 

2.—Two singlo pumping engines by Boul¬ 
ton and Watt, working 12 hours per 
diem, 7 days per week. Mean power 

2,922,480 

90 

0.358 

of each engine 76 h.p. 

3.—One single pumping engine by Harvey 
and Co. (Cornwall) working 24 hours 
per diem. 7 days per week. Mean 

3,601,116 

100 

0.333 

power, 95J h.p... 

4,107,816 

110 

0.150 


In all these cases, all charges for working the engines, coals, labour and stores are included. To 
raise 160,000,000 of gallons 100 feet high would cost therefore :— 

By 1st Statement .£238 

2nd Ditto . 222 

3rd Ditto . 100 

The cost, therefore, of raising water by the Cornish high pressure, expansive and condensing 
steam engine, is to the cost of raising it, by the ordinary Boulton and Watt engine, as 100 is to 
238 or as 1 to 2.38. 

This statement, therefore, clearly proves the superior economy of the Cornish engine as compared 
with the Boulton and Watt engine for water works purposes, and its advantages are so manifest 
that it should unquestionably be employed in every case where a large body of water has to be 
lifted perpendicularly, 

F. S. P. 

Sydney, January 20th, 1858. 


TRANSACTIONS OF THE AUSTRALIAN 
HORTICULTURAL and AGRICULTURAL 
SOCIETY. 

FOURTEENTH MONTHLY MEETING. 

Held in the Hall of the Chamber of Com¬ 
merce, Sydney Exchange. 
Tuesday, March 2nd, 1858. 

Mr. William M'Donell in the chair. 
Members of Council present:—Messrs. 
Wm. M'Donell, D. M'Innes, G. A. Bell, 
M. Guilfoyle, T. Day, P. L. C. Shepherd, 
J. Graham, W. Deane, Hon. Sec.; and 
about thirty members and their friends. 
MINUTES. 

Minutes of last meeting read and con¬ 
firmed. 

EXHIBITS. 

The Secretary announced that the Coun¬ 
cil had awarded the following prizes :— 


Militonia Clowesii, silver medal to Mr. 
H. Matthews, gardener to R. Tooth, Esq., 
M.P. 

Phalcenopsis sp. Batavia. Honourable 
mention to Mr. H. Matthews for cultivation. 

Bedfordshire foundling Apple, to which 
the following remark was attached :—De¬ 
scribed by Thompson, of the Experimental 
Gardens, London. Color, yellow ; form, 
roundish, oblate, large size ; quality, first 
rate ; in use from November to March. 
This very handsome and excellent apple 
is of Bedfordshire origin, and in many 
English nursery catalogues is called the 
Cambridge pippin; hardy, and a good 
hearer. Tree from Edinburgh, 1834. 
Bronze medal to Mr. G. A. Bell, North 
Shore. 
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PAPERS REAP. 

Mr. P. L. C. Shepherd regretted that he 
had been unable to write his promised 
paper on curious plants, his time having 
been so much occupied with the Exhibi¬ 
tion. He would, however, with the per¬ 
mission of the Chairman, read a lew 
remarks on the cultivation of the Clianthus 
Dampierii. Permission having been given, 
Mr. Shepherd proceeded to read the same. 

Mr. Graham desired to know if the 
Clianthus Dampierii would seed freely in 
this colony. In answer to which, Mr. 
Shepherd stated that the plant now grow¬ 
ing at the Darling Nursery had only as 
yet produced a few' flowers, hut that one 
pod had already set, and he had little 
doubt that more would follow'. 

Mr, Henry Way mouth read a paper on 
Bone Manure and superphosphate of lime, 
remarking that he must apologise for the 
incompleteness of his paper on account of 
shortness of time and want of books of re¬ 
ference of a recent date. 

The Chairman said that a bone mill Was 
established in this city some few' years 
back, w'hen the proprietor found it difficult 
to dispose of his manufacture. 

Mr. P. L. C. Shepherd thought the 
reason why the application of this species 
of manure did not Answer w'as probably on 
account of its being used in hot dry i 
weather. He could speak from Ids own 
observation that the roots of plants coming 
into contact with bones caused them to 
flourish admirably. 

Mr. J. Graham wished to know if the 
charcoal from sugar w r orks was a good fer¬ 
tilizer, as it can he obtained very cheap. 

Mr. P. Williams considered that it would 
be very good. 

Mr. Waymouth stated that he wanted 
bones free from animal matter for the 
manufacture of the superphosphate. 

Mr. G. A. Bell enquired how the manure 
was best applied. 

Mr. Waymouth, in answer to Mr. Bell’s 
question, said that w'here immediate results 
are required, he w'ould mix stable dung 
with the bones, or use the superphosphate. 

Mr. G. A. Bell considered that new 
bones make the best manure. 

Mr. Burnell—That confirms that annual 
fat is a good fertilizer. 

Mr. G. A. Bell thought that animal 
charcoal is nearly as powerful a stimulant 
as pigeon dung. 

Mr. P. L. C. Shepherd remarked, from 


personal observation, that on a spot of 
ground on which a beast had been burned 
the grass had grown with great luxuriance, 
while on a spot where a beast had been 
suffered to decay the grass had scarcely 
grown at all. 

Mr. G. A. Bell said that he found by 
using the refuse from boiling-down esta¬ 
blishments, the first year it destroyed the 
crops, but the second and third year the 
ground so treated would produce beautiful 
crops. 

In answ'er to a question from the Chair¬ 
man respecting the application of bone 
manure to orange trees, Mr. Bell observed 
that he had not found it prejudicial to 
them. 

Paper read from Mr. Lewis Markham 
on the origin of vegetation. 

MEMBERS CONFIRMED. 

Mr. Merrill, American Consul ; Mr. 
Motitry, Church Hill; Mr. IV. Hemming, 
Elizabeth-street. 

The Chairman mentioned that the Ex¬ 
perimental Farm and Garden Committee 
had been to view the ground at Parramatta 
which had been suggested as an eligible 
site for the proposed establishment, and 
were of opinion that a more suitable spot 
could not be chosen for the purpose. 

The next monthly meeting will be held 
on Tuesday, April 6th. 

COUNCIL MEETING. 

PURSUANT TO CIRCULAR. 

Held in the Society’s Rooms, on Tuesday, 
February 24th, 1858. 

Present:—The President, Dr. Houston, 
Messrs. M'Donell, P. L. C. Shepherd, 
Thomas Day, J. Graham, F. Creswick, G. 
A. Bell, D. M‘Innes, J. E. Blake, F. 
Mitchell, and W. Deane. Hon. Sec. 

His Excellency the President in the 
chair. 

Minutes of last meeting read and con¬ 
firmed. 

The President laid plans of the proposed 
buildings for the Experimental Farm on 
the table. 

Letters read from Mr. A. Thomson, 
Secretary of the Chamber of Commerce, 
and Mr. W. M. Brownrigg two. 

The Secretary was instructed to com¬ 
municate with tlie Secretary of the Cham¬ 
ber of Commerce, and enquire if arrange¬ 
ments could be made for the use of the 
Chamber for the Society’s office. 
l Design for a medal laid upon the table 
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from Mr. Frederick Warren, accompanied 
with a note stating that the expense of 
dies and cutters for the same would be 
£60. 

The Secretary was instructed to procure 
other designs, Mr. Warren’s still remaining 
for competition for the advertised prize. 

The next Council meeting will be held 
on Tuesday, March 30th, 1858. 

The Autumnal Exhibition of the Aus¬ 
tralian Horticultural and Agricultural So¬ 
ciety was held in the Botanic Gardens, on 
Thursday and Friday, 2otli and 26th Feb. 

Judges. 

Classes 1, 2, and 3, Flowers—Messrs, 
F. Creswick, C. Jessop, J. G. M‘Kean and 
Wilson. 

Classes 4 and 5, Fruits and Vegetables 
—Messrs. Eggleston, F. Mitchell and 
Eggleston. 

Class 6, Agricultural and Commercial— 
Messrs. W. M‘I)oneII, J. Black, W. S. 
Moutry, 0. Ottley, Marshall and Smail. 

The following are a list of the prizes 
awarded and recommended by the Judges. 

Class I. 

Plants remarkable for Landscape Embellish¬ 
ment.— 1 Twenty-five varieties.—First prize, gold 
medal, Mr. M. Guilfoyle, Double Bay (names of 
plants not furnished by exhibitor). Second prize, 
Society’s silver medal, Messrs. Shepherd and Co., 
Darling Nursery, the collection consisting of 
Araucaria Bidwillii, Araucaria Brasiliana, Cedrus 
deodara, Cephalotaxus Fortunii, Cryptomeria 
Japonica, Cunninghainia lanceolata, Cupressus 
goveniana, Dammara Bidwillii, Dammara (sp. New 
CaIedonia(, Eutassa Cookii, Eutassa cxcelsa, Fitz- 
roya Patagonica, Greviliea (sp. Port Curtis), Ilex 
fircata. Ilex cornuta, Leichhardtia Macieayana, 
Libocedrus Chiliensis, Photinia serrulata, Pinus 
ponderosa, Pinus tenuifolia, Seaforthia eiegans, 
Stenocarpus Cunninghamii, Stenocarpus (sp. 
Moreton Bay), Taxus baccata, Taxodium 
sempervirens. 

Plants remarkable for Commercial Products.— 
Collection, twenty varieties.—Coffee, tea, pepper, 
turmeric, date, camphor, sarsaparilla, French olive, 
arrowroot, cinnamon, tobacco, sugar cane, ginger, 
cocoanut, liquorice, New Zealand flax, aloes, croton, 
india-rubber, hop ; ilrst prize, gold medal, Mr. J. 
Baptist. Aloe, camphor, croton, cinnamon, date, 
liquorice, grasscloth, belladonna, cork, pepper, 
arrowroot, caper, purple guava, sago, olive, sugar, 
Peruvian bark, ginger, tallow tree, flax; second 
prize, silver medal, Messrs. Shepherd and Co. 

Class II. 

Pot grown Plants .—Miscellaneous collection of Ten 
Plants, in flower.—Certoceras reflexa, Stephanotus, 
fiorihunda, Lophospermum grandiflora, Cuphea 
playycentra. Franciscea uniflora. Hoya semper- 
ilorens, Clematis tuhulosa, Streptocarpus rexii, 
Euphorbia splendens, Porphyrocoma lanceolata; 
fust prize, Society’s gold medal, Messrs. Shepherd 
and Co. Ixora crocata, Combretium purpureum, 


Dichorizandra ovata, Begonia arygrostiquea, Ges- 
neria grandiflora, Funkia alba, Phyllanthes varie- 
gata, Veronica Andersonia, Juaneila Parisiatica, 
Clerodendron odorata ; second prize, Society’s 
silver medal, Mr. .1. Baptist. 

Miscellaneous Collection of four Plants in 
Flower. — Rondiletia speciosa, Begonia nitida, 
Ixora Bondhuea, Pentas Carnea ; first prize, silver 
medal, John Baptist. Ceeond Collection.—Nama- 
janthus longipes, Clematis Sieboldtii, Russelia 
multiflora, Clerodendron fragrans; second prize, 
bronze medal, Messrs. Shepherd and Co. 

New and Rare Plant.—Implie; prize, silver 
medal, Mr. M. Guilfoyle. 

Single Specimen.—Greviliea Hillii; first prize, 
silver medal, Messrs. Shepherd and Co. Second 
prize, Sternbergea lutea; Messrs. Shepherd and 
Co. 

Three Miscellaneous Plants.—Names of Plants 
not furnished; special prize, bronze medal, Sir D. 
Cooper, garnener, Mr. Gueldhlg. 

Three Liliaceous Plants.—Valletta purpurea, 
Brunsvigia mnltiilora, Funkia lancefolia; prize, 
bronze medal, Mr. J. Baptist. 

Six Indigenous Ferns.—Names of Plants not 
furnished ; first prize, silver medal, Sir D. Cooper, 
gardener, Mr. Guelding; second prize, bronze 
medal, Sir D. Cooper. 

Six Roses.—Prize, silver medal, Messrs. Shep¬ 
herd and Co. 

Six Annuals.—Prize silver medal, Mr. J. Baptist. 

Six Herbaceous Plants.—Prize, bronze medal, 
Mr. J. Baptist. 

Plants Exhibited in the Neatest Order.—Prize, 
silver medal, Messrs. Shepherd and Co. 

Wardian Case of Ferns, recommended Society’s 
silver medal, Sir D. Cooper 

Apuarium, containing gold and silver fish. &c., 
See., Society’s silver medal, Mr. Drew, North 
Shore. 

Class III. 

Cut Flowers. —Twelve Dahlias, first prize, gold 
medal, Mr. M’Giil; second prize, Society’s silver 
medal, Mr. J. Baptist; third prize, silver medal, 
Mr. Guilfoyle. 

Six Dahlias.—First prize, silver medal, Mr. 
M’Gill; second prize, bronze medal, Mr. J. 
Graham. 

One Dahlia.—Prize, bronze madal, Mr. M'Gill. 

Collection of Seedling Dahlias.—Prize, silver 
medal, Mr. G. A. Bell. 

Eighteen Flowering Shrubs.—Prize, bronze 
medal, Mr. J. Baptist. 

Twelve Roses.—First prize, bronze medal, Mr. 
M. Guilfoyle; second prize, bronze medal Mr. J 
Saxby. 

Six Varieties ofNereums.—Prize bronze medal, 
Mr. J. Baptist. 

Collection of Zinnias.—Minor prize, Mr. J. 
Baptist. 

Collection of Asters.—Prize, silver medal, Mr. 
J. Saxby. 

Collection of Pansies.- —Prize, bronze medal, 
Mr. J. Saxby. 

Bouquet. —First minor prize, Mr J. Baptist. 

New or Rare Flower.—Cliantbus Dampierii, 
prize silver medal, Messrs. Shepherd and Co. 

Class IV. 

Fruits. —Black Ilambro’ grapes, prize bronze 
medal, Mr. J. Saxby ; Madagascar and other figs, 
bronze medal, Mr. J. Walker ; three melons, bronze 
medal, Hon. G. Allen ; Quinces, minor prize, Hon. 
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G. Allen; Bananas, bronze medal, Hon. G. Allen. 
Collection of purchased fruits, recommended to 
silver medal, Mrs. Preston,—comprising black 
prince, wantage, white sherry, sweet water, black 
and w'hite muscat grapes, nonsuch apples, white 
bergamot pears, Gnysaime bergamot pears, five de¬ 
scriptions of baking apples, plums, bananas, pine 
apples, J^isbon lemons, oranges, and peaches. 

Class V. 

Vegetables. —Eight pumpkins, two minor prize, 
Mr. 3. Graham; three pumkins (weight, one til lbs. 
and two 40 lbs.), bronze medal, Hon. G. Allen 
one drumhead pumpkin (70 lbs.), two minor prize, 
Mr. Boston, Queen’s Wharf; pea, two minor prize, 
Mr. J, Baptist; ash-leaved kidney potatoe, two 
minor prize, Mr. J. Baptist; Battersea cabbage, 
bronze medal, Mr. J. Saxby ; Victoria cucumber, 
silver medal, Mr. J. Baker; hollow-crowned parsnip, 
two minor prize, Mr. J. Baptist; Nepaul turnip, 
two minor prize, Mr. J. Baptist; horn carrot, tw o 
minor prize, Mr. J. Baptist; beet, two minor prize, 
Mr. J. Walker; French beans, two minor prize, 
Mr. J. Saxby; Winsor bean, bronze medal, Mr. J. 
Saxby; white solid celery, silver medal, Mr. J. 
Saxby; Victoria rhubarb, bronze medal, Mr. J. 
Baptist; vegetable marrow, two minor prize, Mr. 

J. Baptist; London fiag-leek, two minor prize, 
Mr. J. Baptist; medicinal herbs, silver medal, Mr. 

J. Baptist; culinary herbs, bronze medal, Mr. J, 
Baptist; collection salads, silver medal Mr. J. 
Baptist. 

Class VI. 

Agricultural and Commercial .—For the best 
exhibition of agricultural implements, colonial or 
foreign, having for their special object the saving of 
manual labour, and adapted to colonial use ; prize, 
silver cup of the value of ten guineas, given by Mr. 
T. S. Mort; Messrs. Chapman Brothers, George- 
street South. The collection consisting of one 
large plough for turning up new ground; three 
light ploughs, one plough for garden purposes, 
one scarifier for cutting weeds and pulverizing the 
ground, one revolving horse power for circular tra¬ 
velling, one winnowing machine, one do. improved, 
two small chaff-cutters, two patent chaff cutters, for 
hand or horse power, one ditto improved, one small 
drag rake, one medium, one patent horse rake, one 
ditto wheat mill, one small corn cracker, one large 
for horse power, one portable six horse steam 
engine, one thrashing machine with portable horse 
power, one large sackholder, oneportable flourmill 
two horse, one water elevator for irrigating land, one 
hand saw apparatus. Second prize, Society’s gold 
medal recommended, Messrs. Wilkinson Brothers, 
Lower Fort-street. Collection consisting of one 
reaper and mower, one com planter, one revolving 
horse rake, one grain scoope, three ploughs, one 
garden engine, two churns, one fan mill, one single 
horse power threshing machine, one chaff cutter, 
one garden drill, one grain cradle, one manure 
fork, one spade, one small grain mill Third prize, 
Society’s silver medal recommended, Mr.H. Ferris, 
Pitt-street; collection consisting of three ploughs 
one Winsor cart complete, one horse hoe harrow 
attached, one improved Suffolk grubber, one set 
four beam East Anglican harrows and pomeltree, 
one dressing machine, one patent, grain mill, two 
chaff engines, one machine for bruising malt, oats, 
and barley, one bottle washing machine. One bushel 
French lucerne seed, gold medal recommended, Mr. 

H. Ferris. One hag red clover, gold medal reccom- 


mended, Mr. H. Ferris. One bag seed oats, silver 
medal recommended, Mr. H. Ferris. Collection of 
ten samples of wheat, gold medal recommended 
Mr. G. A. Bell, North Shore; Leghorn wheat, 
silver medal, Sir D. Cooper; Sorghum saecharaturu 
(this year’s seed), silver medal, Mr. D. M- limes ; 
specimen of stuffed birds, silver medal, Mr. Palmer, 
Hunter-street; wax flowers and fruit, honourable 
mention, Mrs. Thornton; wood-carvings, Platy. 
cereum grande, silver medal, Mr. Murray; col¬ 
lection biscuits, silver medal, Mr. T. Cripps; col¬ 
lection wine cakes, silver medal, Mr. T. Cripps; 
knife and fork cleaner, silver medal,-Mr. E. Lea; 
patent India-rubber stop, gold medal, Mr. E. Lea; 
model of reaping maching, invented and made by 
Mr. L. Markham, Armidale, honourable mention; 
colonial tobacco, gold medal, recommended, Mr. 
H. Ferris ; bookbinding, honourable mention, Mr. 
J. W. Waugh, George-street. Aquarium, honora¬ 
ble mention, Mr. E. Lea. 

The exhibition of wines was held at the So¬ 
ciety's office, on Tuesday 23rd February, the 
judges being the Honorable James Mitchell 
(chairman), Captain Ward, B.E., Hr. Woolley, 
Major Grant, Messrs. E. Manning, E. Daintrey, 
and W. S. Montrey. Twenty samples exhibited, 
aiz.:— 

Two white wines (Kaloudah) vintage 1856 and 
1857: exhibited by North British Australian 
Company. 

Two white wines, (Kinross) vintage 1853 and 
1856 ; exhibited by Mr. A, Windeyer, Kinross. 

Three white wines, vintage 1818 and 1851; ex- 
liibited by Mr. W. Lawson; Veteran Hale Pros¬ 
pect. 

Six white wines, (Irrawang and Cawarra) vin¬ 
tage 1855 and 1857; exhibited by Mr. J. E. Fdake, 
Irrawang. 

One white, (Cawarra) ; exhibited by Dr. Lin- 
deman, Hunter's River. 

Two reds. Burgundy and Claret, vintage 1850; 
exhibited by Mr. V. Lawson, Veteran Hale Pros¬ 
pect. 

One red, (Kinross) vintage 1819, 1 ottled in 
1853; exhibited by Mr. A. Windeyer. Kinross. 

One red, (Kaloudali) vintage 1857; exhibited 
by North British Australian Company. 

Two reds, (Irrawang) vintage 1855’; exhibited 
by Mr. J. E. Blake, Irrawang. 

One sample, (Kaloudah) Champagne ; exhi¬ 
bited by North British Australian Company. 

The following prizes were awarded" and 
opinions of commendation given by the judges. 
White wine, Madeira grape, vintage 1851, first 
prize, Society's Vintage Gold Mcdul to Mr. W. 
Lawson, Veteran Hall, Prospect. A sample of 
Irrawang white wine was deemed worthy the 
second place; (this wine had been travelling in 
the Patterson steamer for nearly two years.) A 
sample of Kaloudah white wine, from the Kalon- 
dab vineyard was considered to possess the test 
bouquet: exhibited by North British Australian 
Company. Pied Wine—First Prize Society’s Gold 
\ intage Medal to Mr. W. Lawson, Veteran Hall, 
Prospect; vintage, 1850. The second place vas 
given to a sample of Burgundy, vintage 1850; 
exhibited by Mr. W. Lawson. ’ The third place 
was awarded to an Irrawang red wine, vintage 
1855, which had been a voyage to and from Mel¬ 
bourne ; exhibited by Mr.' J. E Blake. Kalou- 
dah Champagne—Frst Prize, Society’s Silver Me¬ 
dal to the North British Australian" Company. 
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METEOROLOGICAL REPORT. 


Sydney, Month of February, 1858. 

From observations taken at 9 a.m. and 9 p.m . each day. 
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Cu. 

Cu.-Cu.-St. 

Haze. 

Ni.-St. 

_ Cu. 
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NE. 
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S.SE. 
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ESE. 
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NE. 

NNE. 

SSE. 

SE. 

NE. 
NNE. 
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ESE. 
East. 
ESE. 
SE. 

Dark and hazy. 
Thunderstorm. 

Windy, cloudy, & rainy. 
Cool air. 

Light warm wind. 
Cloudless. 

| Dark clouds. 

Warm and dry, but 
agreeable weather. 
Light sea-breezes 
and detached 

cumuli. 

1 Large showery 
j cumuli.. 

1 Strong disagreeable 
j winds. 

‘ Southerly." 

Sloomy, 

Tiunderstorm. 

Sultry. 

‘ Southerly." 

I Fine and cool. Much 
j cumulus. 

Showers. 


30-306 

8r-3 

86-9 


37-6 

71-2 

•34 

124 

10 

Hie 

hest ) of si 

ngle readings. 


29-569 

536 


493 

0 


45-8 


69 

0 

Lowest J at 9 

a.m. or 9 p.m. 


30 074 | 

70-2 

80-2 

59-0 

21-2 

608 

1-31 

113-48 

Means 

and sums. 

February, 1858. 


30 022 1 

70 0 | 

79-2 1 

61-6 1 

17-6 1 

62-4 

4-50 | 


64 

Means 

&c., of February, 1856, 1857- 


N.B.—The observations arc not corrected for diurnal 
range The principal instruments have been compared 
at 'Greenwich, and the readings are all reduced ac¬ 
cordingly. 

Pressure .—The barometer is 11 feet above the sea-level 
The greatest range of pressure is '737 inches, 

The mean gafeons pressure of dry air is 29;541 
inches. The average weight of a cubic foot of air is 
524 grs. 

Temperature of Air ,—The mean of all self-registered 
maxima and minima is 69*6 degrees. The adopted 
mean temperature of tlio month is, therefore, 69.9 
degrees Fahrenheit. The adopted mean of the same 
month for the last two years is 70*2 degrees. 

Moisture .—The dew-point is calculated from readings of 
Kegrettrs and Zamhra’s dry and wet bull) thermome¬ 
ters, by the use of Glaisher’s tables. 2nd Edn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m ,is GTS degrees. The mean elastic'force of 
aqueous vapour is a33 inch. 9he average propor¬ 
tional humidity of the air is denoted by 71, per¬ 
fectly dry ail' being taken as 0, and saturated damp 
air as 100. 

Main .—More or less rain fell on 8 days during the 
month. The total depth being 1’31 inches. It is 
collected at one foot above the ground, and measured 
at 9 p.m. 


Evaporation .—The total depth of water evaporated with 
full exposure to sun and wind is 5*72 inches 
during 27 days. 

Sun's heat is indicated for each day by the highest read¬ 
ing (self-registered) of a thermometer with a 
blackened bulb placed one inch above the surface of 
the ground. 

Cloud-—The extent of cloud is expressed by the tenths 
of the whole sky covered by it. 

The forms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred being 
added in figures. 

Cu. Cumulus 20 CL-Cu. Cirro-cumulus. ... 0 

Ci. Cirrus.1 Ci.-St. Cirro-stratus ...... 4 

St. Stratus.2 Cu.-St. Cumulo-stratus ... 1 

Hi. Nimbus, ...5 Haze ... 2 

Winds .—The winds may be thus summed up. 


NW. 

1 daps. 

SSE 

1 days 

WNW. 

1 „ 

S E 

a „ 


— 

E »S E 

i „ 

SSW. 

1 „ 

East 

i „ 

South 

n .. 





ENE 

1 „ 

Yar. 

i 

NNE . 

NE 

ii .. 



w. s. 

JEY0NS. 


Double Bay, near Sydney, H.S.W. 
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Registrar General's Office, Sydney, 8 March, 1858. 

HEALTH OF SYDNEY. 

The number of Deaths registered at the Central Office during the month of 
February is 125, viz., 72 males and 53 females ; the Infantine mortality being more 
than one-half. 

Two cases of Cholera are noted, and one case of lead poisoning. 

The number of Deaths registered during the corresponding month of last year was 

105. 

The number of Births registered during February is 15S, viz., 71 males and 85 
females, being 31 in excess of the Deaths. 


SUMMARY OF DEATHS of both Sexes Registered in Sydney , from 1st to ieth February, 1858. 


Causes of Death. 

Under 1 year. 
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2 and under 3. 
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Sporadic Diseasf.s. 
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and other Diseases of Vari- 
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Of Nervous System. c. Dis¬ 
eases'of the Brain, &c. ... 

Of Respiratory System . — 
Diseases of the Lungs, &c. 

Of Circulatory System. — 
Diseases of the Heart and 
Blood vessels. 
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Of Digestive Organs. Dis¬ 
eases of the Stomach, 
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Of Urinary Organs. — Dis- 
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Of Generative Organs . 
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External Causes . Violence 
Privation, & intemperance 
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CHUIS. R0LLE3T0N, Registrar General. 
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POPULAR RECREATIONS. 

It may appear at first sight difficult to 
reconcile the compatibility of a treatise on 
Popular Recreations with the professed 
objects of this magazine. A closer ex¬ 
amination of the bearings of the question 
will, however, we are sure, vindicate the 
propriety of its choice. It is an old say¬ 
ing, that the character of a people may bci 
inferred, even if it is not formed, by its 
amusements. 

If we look at the old country, ferv will 
deny that the manly character of its sports 
has given to the Briton a spirit of enter¬ 
prise and a self-reliant feeling that bids 
fair to subjugate the greater portion of the 
globe by the Anglo-Saxon race. Science, 
aided by, and conducing to, wealth, has 
done much, but although it may have en¬ 
riched our native land, we never could 
• have retained its spoils unless they were 
held by strong and brave men. What¬ 
ever, therefore, tends to invigorate the 
bodies and therefore the minds of a people, 
may surely be regarded as a legitimate 
subject of enquiry for the most utilitarian 
philosopher. 

We should he tempted into far too long 
a digression if we hut glanced at the moral 
hearings of this question. The want of 
innocent and rational recreations for the 
people is the most fruitful cause of intem¬ 
perance with all its attendant horrors. If 
those well meaning enthusiasts who de¬ 
claim with such persevering iteration 
against the fatal attractions of the bottle 
would only suggest and encourage ’ some 
other modes of relaxation for pleasure¬ 
seeking humanity, they would realize 
their millennial aspirations much sooner 
than by preaching the Maine Liquor Law, 
and holding monster tea meetings. There 
is an old adage which says that “ one 
mend fault is worth a hundred find faults,” 
and in no case is it more pertinent than 
among the crusaders against drunkenness. 
Besides, it should he considered, that, like 
every other evil which is permitted by an 
all-wise Creator, even drunkenness is not 
an unmixed evil. In a young country 
like this, where such vast results in future 
ages must depend upqn the character and 
habits of the founders of the nation, it is 
well that the weak-minded and self-indul¬ 
gent members who would otherwise, in all 
probability, become the parents of children 
inheriting their vices, should be cut off 
and die. So perhaps we may pluck some 

No. 11, April, 1858. 


consolation from one of the most afflicting 
features of our social state. 

We will now glance at some of the 
popular recreations we think it would he 
wise and politic to encourage in this 
colony. First, the breeding, rearing, and 
training of the horse. A fondness for 
horses seems innate with Englishmen, and 
it amounts almost to a passion with natives 
of the colony. In this case pleasure and 
profit may be united. We have now 
opened to ns an excellent market for our 
large superfluous horse stock, which bids 
fair to become an important article of ex¬ 
port. We confess we ourselves derive no 
pleasure from horse-racing, but we can 
imagine that there may be a high degree 
of enjoyment and of bodily" health gathered 
on the breezy downs, and we should be 
sorry to condemn as vicious an amusement 
that need not be associated with gambling 
or moral degradation. 

Again, a very favourite recreation here 
is boat sailing. In this pursuit a consider¬ 
able amount of scientific skill is brought 
to bear, and the sea is generally admitted 
to have a bracing and invigorating influ¬ 
ence both on body" and mind. By en¬ 
couraging aquatic amusements, we should 
provide future sailors in time of need, and 
keep up the prestige of our name as 
Britons, the masters of the seas. 

It has sometimes been feared that in 
this age of so-called civilization our young 
men, should occasion require their services 
in the field for the defence of their country, 
would be found lacking the heroic courage 
and the stem endurance of their fathers. 
Our experience in the Crimea, and more 
recently in India, gives a triumphant ne¬ 
gative to such an aspersion. This ex¬ 
perience, however, has demonstrated the 
value of haring the youth of a country 
trained to the use of arms. Such training 
we would strongly recommend here. The 
late speech of the Governor-General on 
opening the New Parliament shadowed 
forth some intention of raising a militia, 
and it really does seem lamentable, if this 
country' has been “ precipitated into a 
nation,” that it should be incapable of 
defending itself. The sooner we wipe off 
this reproach the better. 

One of the means by which we be¬ 
lieve a martial spirit might be aroused, 
woidd be by encouraging the amuse¬ 
ment of rifle-shooting by periodical ex¬ 
hibitions of skill, at which the victors 
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should be rewarded. It is by means 
of the skill thus acquired that Switzer¬ 
land has been defended with such efFect, 
and it was by means of sharp-shooting 
volunteers that the British army was 
repulsed at New Orleans. We hope 
our legislators, when they come to deal 
with this question of national defences, 
will give their earnest attention to the 
American system, which trains the whole 
male population to arms, and has been 
found effective when tried in actual war¬ 
fare. “ If we wish peace we must be pre¬ 
pared for war,” and that, it is very 
evident, this colony is not at present. 
We have little faith in pressed militia men, 
or in dandy volunteer corps. Our reliance 
must he in the arms of our citizens, and it 
would be a good thing if their practice in 
their sports caused them to be dreaded in 
war. At present one-half, if not more, of 
their number would be useless, if not 
dangerous, to their friends when armed. 

There is another recreation almost un¬ 
known in this colony. There is not a 
single English gymnasium in the city. We 
will not ask where the majority of our 
young men spend their leisure hours, but I 
we may express our deliberate conviction 
that the occasional practice of athletic 
exercises, such as swimming, running, 
wrestling, cricket, and fencing, would 
render them more healthy, happy, and 
more moral members of society. 

We have left ourselves little space to 
treat of other recreations, such as the cul¬ 
tivation of a garden, the rearing of domes¬ 
tic animals, experimental farming, etc. 
These pursuits are quite in unison with 
the objects of this magazine, and will be 
found ably treated in our pages by pro¬ 
fessional hands. We cannot now descant 
on the pleasure to be derived from the 
cultivation of music, the indulgence in 
which constitutes the chief amusement of 
the colony, nor can we stop to enquire 
into the cause of the decline of the drama, 
which has in Sydney almost ceased to 
rank as a popular recreation. 

We have endeavourr d, in the above im¬ 
perfect remarks, to point out some inno¬ 
cent and useful methods of supplying a 
great public necessity, that of recreation 
for the people ; and we are convinced that 
in the solution of this problem will he 
found much of a nation’s greatness and 
prosperity. 


The subject of the intellectual recrea¬ 
tions of the people we shall reserve for 
another occasion. 

TRANSACTIONS OF THE AUSTRALIAN 
HORTICULTURAL and AGRICULTURAL 
SOCIETY. 

FIFTEENTH MONTHLY MEETING. 

Held in the Hall of the Chamber of Com¬ 
merce, Sydney Exchange. 

Tuesday, April 6th, 185S. 

Mr. O. Ottley in the chair. 

Members of Council present:—Messrs. 
0. Ottley, W. M'Donell, F. Creswick, E. 
K. Silvester, P. L. C. Shepherd, J. 
Graham, Dr. Houston, W. Deane, Hon. 
Secretary ; and several members and their 
friends. 

MINUTES. 

Minutes of last meeting read and con¬ 
firmed. 

PAPERS READ. 

Paper read from Mr. L. Markham, on 
the Pastoral Pursuits of this Colony. 

Mr. E. K. Silvester considered the latter 
part of this paper of too political a cha¬ 
racter to allow of discussion. 

Paper read from Mr. Robert Meston, on 
the Pastoral Interest, and General Exhi¬ 
bition of Live Stock. 

Mr. Silvester said that the principal 
reason for reading papers was to invite 
discussion, which he conceived to be the 
object of the writer of this paper. With 
regard to the first part of the paper, he 
would rather leave to Mr. T. W. Shepherd, 
who would be able to deal with it in the 
same good humoured way in which the 
writer had done. With regard to the 
latter part of the paper, he (Mr. S.) dif¬ 
fered entirely from Mr. Meston. It was 
almost impossible to divide the colony 
into districts for the purpose pf holding 
exhibitions. Who would they get to at¬ 
tend ? They could not expect the people 
to go to Brisbane, even from Armidale. 
Agriculturists were glad to get the capital¬ 
ists of Sydney to see their exhibition, and 
he feared they would find few persons who 
would go out of the metropolis for this 
purpose. The ultimatum, he mignt say, 
of the Society was to establish a model 
farm, which lie believed, when in full cul¬ 
tivation, and under proper management, 
will induce people to come from the in¬ 
terior to see it. 

Mr. Wm. M'Donell said there would he 
no difficulty in affiliated local societies 
showing at the firm. 
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The Chairman thought it would be found 
difficult to get people, even in the country 
districts, to go any distance to look at live 
Stock. 

Mr. M’Donell observed that the ques¬ 
tion might be referred to the Exhibition 
Committee. 

Mr. E. K. Silvester proposed a vote of 
thanks to the writers of the papers which 
had been read this evening, which, on being 
seconded by Mr. "William M'Donell, was 
carried by acclamation. 

The Chairman observed with regard to 
the Artesian wells, mentioned by Mr. 
Markham in his paper, that he thought a 
good supply of water might he obtained by 
dams. 

Mr. Steward remarked that the advan¬ 
tage in dams would be that any kind of 
labour might he used in their construction. 

The Chairman had noticed that in the 
interior, when cattle had been brought on 
to a new run that a small river ot creek 
ceased to run. This, perhaps, might he 
caused by the constant trampling of the 
cattle hardening the bottom, and causing 
the water, which had hitherto been retained, 
to escape. In most instances, by digging a 
spade deep, water was found. 

Mr. Silvester said it was a well known 
fact that the swamps, from which we receive 
our supply of water, were very much in¬ 
jured by allowing cattle to run in them, 

The Chairman read the following letter 
from Mr. Alexander Black :— 

10, Macquarie Place, 

Sydney, 27th March, 18.78. 
Sir, —Having noticed some remarks lately in one 
of the newspapers anent the diseases in cabbages 
and potatoes, and soliciting any suggestions for the 
eradication thereof, has induced me to take the 
liberty of enclosing herewith a small slip which I 
cut out of an Aberdeen paper the other week. If 
it does no good, it can do no harm. 

Yours, respectfully, 

ALEX. BLACK. 

(From the Aberdeen Herald.) 

Sir.—Seeing in the Hampshire Advertiser of 10th 
instant, a remarkable statement as to the effect, in 
securing the potatoes against the disease they are 
now so prone to, of putting a pea into the heart of 
each potato, or potato cutting, before planting it, 
and of letting both grow together, I have had it 
copied out, and through you it may meet the eyes 
and receive the consideration of those of your 
readers whom it may concern. 

A mere coincidence! Perhaps it is even so. 
Still, the favourable issue of two independent 
trials, and these comparative trials, by different 
persons, during different seasons, and in different 
localities, is reason enough for repeating the experi¬ 
ment. And should a sufficiently large number of 


experiments demonstrate therein the coincidence 
of a cause and its effect, the discovery of the fact 
will be of incalculable value to mankind, however 
strange it may seem, or however difficult of expla¬ 
nation. And yet it is conceivable that, deriving a 
portion ot its earliest supplies of nourishment from 
the potato, the pea may, by and tlirough its growth, 
be able to extract from the tuber, &c., without 
itself being affected thereby, to exhaust it of some¬ 
thing inherent in it or attaching to it, which so 
taints the young potato plants as to. cause their 
decay. So subtle, at least, is the chemistry of 
living nature, that we cannot predicate beforehand 
what it may not be capable of accomplishing.— 
I am. Sir, your obedient servant, 

October 12, 1857. A. H, 

The following is the paragraph alluded to:— 

“ Street, September 3.—I tried rather a curious 
experiment with some potatoes this season. Some 
twelve months since I saw a letter from a farmer, 
stating the great success that had attended an ex¬ 
periment the writer had made in the previous sea¬ 
son. It consisted in planting a pea in each potato 
set, and planting the potato in the usual way. The 
result, he stated, was a large yield of pease and a 
splendid crop of potatoes; hut the most important 
result was, the entire freedom of the potatoes so 
treated from any disease, while all those planted in 
the usual way in the same Held were extensively 
deteriorated. I was led by this statement to try 
the experiment on a small scale in my own garden 
this season. T planted not quite half a peck, only 
fifty sets in six ranks, cutting a piece out of each, 
and putting a pea firmly in. The pease grew up’ 
and nourished well, and last week I dug the potatoes. 
They were perfectly free from the least taint or 
speck of disease, and very fine and large; while, in 
the same bed, close to them, was another lot planted 
in the old style, nearly half of which were rotten. 

I leave your readers to draw their own conclu¬ 
sion .”—“ C. P." in the Agricultural Gazette. 

Tlie Secretary was directed to acknow¬ 
ledge Mr. Black’s letter, and thank him 
for the same. 

Mr. Brunell remarked that potato sets 
require renewal from seed, which was found 
a preventive to the potato blight. 

Mr. P. L. 0. Shepherd observed that 
change of seed was very desirable, and 
with respect to fruit trees the oftener they 
were w orked the better the fruit produced. 

Mr. Silvester stated that in his opinion 
the rank growth of fruit spoilt their fla¬ 
vour, and thought that a more dwarfing 
system would produce a fruit of a better 
quality. 

MEMBER PROPOSED. 

Mr. Thomas Rostron, Waterloo Estate. 

PAPER TOR NEXT MONTH. 

Mr. Lewis Markham on Artesian wells. 
Mr. John Gay laid a small quantity of 
horse beans on tbe table, which he informed 
the meeting were grown in hungry ground 
and w-ould produce 03 lbs. to the"bushel. ’ 
The next monthly meeting will be held 
on Tuesday, 4th May. 
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COUNCIL MEETING. 

PURSUANT TO CIRCULAR. 

Held in the Society’s Rooms, Tuesday, 
March 29th, 1S58. 

Present:—The President, Capt. Ward, 

Dr. Houston, Messrs. T. W. Shepherd, 

W. S. Wall, P. L. C. Shepherd, F. Cres- 
wick, J. Graham, M. Guilfoyle, J. Baptist, 

T. Day, Wm. M‘Donell, F. Mitchell, O. 
Ottley, W. Deane, Hon. Sec. 

His Excellency the Governor-General, 
President, in the chair. 

Minutes of last meeting read and con¬ 
firmed. 

The President laid a small quantity of 
the seed of the Zulu Impliee oh the table, 
together with a stalk of this plant, and 
one of the Sorghum saccharatum, in order 
that the Council might observe the diffe¬ 
rence of saccharine matter in the two 
plants—the Zulu possessing hy far the 
larger quantity. 

Report of Exhibition Committee read, 
and, on the motion of Mr. P. L. C. Shep¬ 
herd, seconded hy Mr. 0. Ottley. Re¬ 
ferred hack to the committee for further 
consideration, the prizes recommended to 
he paid, he authorised for payment. 

Report of Farm and Garden Committee 
read, and adopted, on the motion of Capt. 
Ward, seconded hy Mr. 0. Ottley. 

Report of Finance Committee, read, 
and adopted, on the motion of Mr. Ottley, 
seconded hy Mr. F. Mitchell. 

Resolved, on the motion of Mr. P. L. C. 
Shepherd, seconded by Captain Ward, 

“ That the following gentlemen he re¬ 
quested to act as a committee for making 
preliminary arrangements for a dinner, 
under the auspices ot this Society 7 , viz., 
the President, Captain Ward, Messrs. 
6ttley, Mitchell, P.L. C. Shepherd, and 
theHon. Sec., Mr. W. Deane.” 

Two designs for a medal having been 
laid before the council, it was— 

Resolved, on the motion of Mr. Shep¬ 
herd, seconded hy 7 Mr. Guilfoyle, “ That 
the advertised prize of £5 be awarded to 
Mr. G. F. Angas for his design, and that 
the Secretary he instructed to call for ten¬ 
ders for cutting the die for the same; to 
he sent in on or before Tuesday, 27th inst.” 

Accounts passed. 

Several American magazines having been 
laid on the table, which were presented to 
the Society by Mr. T. Leavitt, it was 


Resolved, “ That the Secretary be di¬ 
rected to thank Mr. Leavitt for his valuable 
donation.” 

The next council meeting will be held 
on Tuesday, 27th inst. 


THE PASTORAL INTEREST (all right!) 
AND GENERAL EXHIBITION OF 
LIVE STOCK. 

By Robert Meston, Esq. 

When one man accuses another, not merely of 
committing a mistake, but a great mistake, the 
accuser ought to feel quite certain that he finds 
sound cause for laying the accusation, air. 
Meston is censured by Mr. T. W. Shepherd, at the 
Thirteenth Monthly Meeting of the Horticultural 
and Agricultural Society, for committing a great 
mistake, by stating in a paper entitled “ Agricul¬ 
tural Associations and Improvement Societies,” 
read at the Twelfth Monthly, Meeting, “that it 
was to be regretted the Pastoral Interests had been 
omitted in the Societies’ plan, and more especially 
is thrown overboard in the Prospectus of your 
Sydney Magazine.” The term great mistake 
sounds rather harsh; the adjective might at least 
have been thrown out. 

If ill erVor alone, no man will be more ready to 
acknowledge it, when pointed out, than the writer 
of that or any other paper which may be read 
before your meetings. Butwhcn the great mistake 
of which he is accused is shared hy numbers, it is 
only a duty owing to the Society and himself, to 
shew reasons. 

It is admitted that his Excellency the President, 
in his address to the Society at the auspicious 
union of two into one, expressly mentioned the 
Pastoral interest, but since the subject seems to 
have tacitly been allowed, like some laws, to fall 
into desuetude and remain a dead letter. 

Either from oversight or intentional omission, it 
is not even mentioned in the Prospectus to the 
“ Sydney Magazine,” a work believed to issue ex¬ 
pressly as the published authority of the Society’s 
transactions and opinions, and which promises a 
long, useful, and valuable duration beneficial to 
the n colony. During ten mouths of this Magazine’s 
publication, not one article on Live Stock appeared 
in any part of its pages; and since the formation 
of our present Society, not a single allusion, as far 
as known, has been made to this, for the colony- 
invaluable kind of property—except in the articles 
of grasses; and a paper read hy Mr. Meston on 
Endemics among Cattle, which, non est inventus, is 
not yet forthcoming. 

These, then, are a few of the reasons which led, 
or mis-led, not a few, to imagine, that the Pastoral 
Interest was to be treated as “ a shadow’s shade,” 
el preterea nihil. 

Out of this error in judgment good may yet 
come, and' our friend T. W. S. is to be commended 
for setting the Pastoral Interest right on this par¬ 
ticular, although the manner was not scarcely over 
urbane to an absent member. In the name of that 
bodv we offer our thanks to Mr. T.1V. Shepherd, for 
his condescension, in taking their welfare under the 
fostering care of the H. and A. Society; and 
doubtless, much good will arise to their state from 
the exhibitions and consequent competition cre¬ 
ated hy the liberal measures to he hereafter adopted 
hy its managing committee; whether in Sydney, 
or in other places. 
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Relative to a Grand Exhibition of Stock, the 
chief aim and object of this paper, it somehow is 
reported, that, when that grand event will take 
place, the head quarters are intended to he fixed in 
the metropolis. If such rumour is correct, then 
general opinion says, that no selected place could 
be more unsuitable or less accommodating to the 
breeders or feeders of this colony, than Sydney or 
vicinity. 

Exhibitions of plants or flowers, or of agricul¬ 
tural produce, are easily and cheaply managed 
affairs, when compared to those for Live Stock; 
which means, probably, all animals familiar with 
man, or almost ‘ familiar—for many cattle in the 
bush will scarcely come under that definition. 

A general show of domesticated animals will prove 
only a poor affair anywhere, and a failure if held in 
Sydney, a city standing at the head of an ocean 
bay, with a poor country on all the other sides, for 
a considerable distance inland. With a fair share 
of British experience in such matters, as a warm 
well-wisher for the prosperity of your excellent 
Institution, the writer will perhaps be permitted to 
lay before the committee and members the follow¬ 
ing fact:— 

The great Highland Society of Scotland finding 
the impracticability of obtaining a Grand Exhi¬ 
bition of Domesticated Stock, in that ancient 
kingdom, resolved to divide it into four sections, 
of which Edinburgh, Glasgow, Aberdeen, and 
Inverness, were the real or nominal capitals. 

In some one of these cities their Exhibition was 
held in rotation, once a year, thus completing the 
circuit of the land in four years. For instance, if 
the grand meeting, as our friend of three conso¬ 
nants, T. W. S., expresses it, should be fixed at 
Aberdeen this season, then the Counties of Banff, 
Murray, Inverness and Aberdeen, are especially in¬ 
cluded, yet none excluded. The members and 
contributors of these counties furnish one moiety 
of the expenses, and the parent society the other; 
that city wherein the show is held freely subscrib¬ 
ing to the general fund. 

If these four divisions were found necessary for 
the accommodation of the Scottish stockowners 
and farmers, with an area of country little more 
than the superficies of New England and the 
Clarence districts, and with means of transit twenty 
times more convenient than the colony commands, 
how much more necessary will it he to partition 
New South Wales. 

We know full well the difiicultits attendant on 
conveyance of ordinary stock to Sydney on many 
occasions, and how much more difficult would it 
be to get thither extraordinary animals on any 
occasion. The expenses w r ould drink up the wine, 
cups and all if brought from long distant quarters, 
for most animals, would by that time shew little 
else than a beggarly skinful of bones. Few men 
will adventure a trial. 

There seems to be a remarkable tendency to 
concentrate every matter of consequence in Sydney, 
just as if Sydney ought to be the Jerusalem of our 
colonial veneration, and all country folks (who 
have money) ought to go up, once a year, to spend 
it. As for those -who have got little cash ami less 
credit, they had best stay at home, as their visits 
will be considered equally unwelcome, unpleasant, 
and unprofitable. 

Fair play, my masters, if you please. Why 
should not Goulburn, or Bathurst, or Maitland, 
or Armidale—towns situated in the centres of corn 


or cattle producing districts—have a higher claim 
than the metropolis to be selected as head quarters, 
alternando, for the Society’s exhibitions of live 
stock and all kinds of industrial productions. 

Should the Society extend its encouraging in¬ 
fluences through the country, it will increase its 
usefulness fifty fold. Let us go to them, if country 
people will not come to us. Example, ’tis example 
more than precept which always acts as the con- 
vincer and converter to callous minds. 

There is one little matter to settle as a prelimi¬ 
nary to such rural exhibitions, and the question 
has not been publicly mooted in the Australias to 
the writer’s knowledge. It has perplexed many a 
wise head, hut from the high intellectual abilities 
of the Society’s committee, probably they will be 
able to master and resolve the question at conclu¬ 
sion of this paper, with facility and correctness. 
It is of no mean importance for a query similar, 
engaged the attention of no less a personage than 
Napoleon III., before the Poissy Exhibition 
of fat stock from all nations. M. de Morn ay, 
the French Minister of Agriculture, like most 
other public ministers, had deemed his word to be 
law, and so fixed the date from which the ages 
of animals should be computed, by his own ipse 
dixit , without consulting the exhibitors. This de¬ 
termination operated against the British compe¬ 
titors so greatly, that a memorial was got up and. 
forwarded to M. Momay, requesting, that the date 
for regulating ages in general should be altered, or 
else British stock could not be entered for exhi¬ 
bition. 

The date was speedily altered, as desired. In 
Australia it is still more difficult than in Europe, 
to ascertain correctly the ages of stock, to a week, 
or even a month. Practical men know nearly' the 
ages of young stock by mark of mouth, or of 
horns, if they have got any, or by the number of 
teeth, and various other indications. These, how¬ 
ever, are all approximations, which often vary from 
local causes, so much as six or nine months from 
the general index, and probably two-thirds of the 
calves and foals corue to the birth unseen of man, 
in the pastoral districts of this colony. 

Proposed then :—From what day or days of 
which month or months, as a general rule for the 
colony, should the ages of Domestic Stock, such 
as those of the horse, or ox, or sheep species, he 
henceforth reckoned, if brought forward for public 
exhibition and competition in New South Wales? 

NATIVE PLANTS, AND THE PASTORAL, 
AGRICULTURAL AND HORTICULTURAL, 
RESOURCES OF AUSTRALIA. 

No. 5. 

T. W. Shepherd. 

The pastoral resources, or more properly the natural 
pastures of our country, the necessity for, and the 
means of rendering these mom permanently' produc¬ 
tive than hitherto, has been the theme of four preced¬ 
ing papers, which I have had the honour of introducing 
to the notice of my fellow-members. And although 
feeling a thorough conviction that I have fallen very 
far short of doing the subject that justice which its 
importance merits, yet I feel bound, in accordance 
with my original promise, to proceed now to tho consi¬ 
deration of the capabilities of the country, in a more 
strictly agricultural direction, and, in the first instance, 
particularly with reference, to our power of producing 
bread—the staff of life—in sufficient abundance at 
least to supply our own requirements, if not indeed tc. 
furnish a considerable surplus for exportation to less 
favoured countries. 
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Contemplating this indisputable fact, that the culti¬ 
vated productions of the earth are the real foundation 
of all trade, the chief promoting cause of alL domestic 
and social comfort and happiness, and bv means of 
commerce the chief cause of that social intercourse 
between the nations of the earth, which lias produced, 
and is increasingly producing such, happy results 
throughout the world, that mind must be narrow, 
indeed, which is not impressed with the vast impor 
tance to the human race of the science which teaches 
us the best means of realising those benefits prepared 
for cs by that beneficent Being, the Creator and Ruler 
of all, or which is not tinctured with a desire to pro¬ 
mote, in every possible way, the advancement and 
spread of that knowledge which must eventuate in the 
improved and more productive cultivation of the soil, 
thereby ameliorating, in some degree-, the punishment 
to which man, in the garden of Eden, was condemned 
for iris disobedience*. "Sensible, then, of these consider¬ 
ations let ns earnestly endeavour to arouse others to 
join in the task with us, and go on undaunted hv appa¬ 
rent failure, for rest assured that while we persevere 
in scattering the seeds some will eventually fall into 
good ground, take root, spring up, and produce a hun¬ 
dred fold. 

In the inarch of improvement, agricultural science 
has not kept pace with other branches of knowledge, 
such, for instance, as astronomy, mechanics, chemistry, 
&c., although in some of these many discoveries have 
been made "of the greatest importance and utility in an 
agricultural point of view. The causes which have 
tended to retard its progress arc various, but wo need 
not now stop to inquire" into them. Until very recent 
times agriculture, as practised in civilised Europe, 
differed little from that of the oldest nations of anti¬ 
quity. And even now, although agricultural literature 
has been so extensively added to of late years, and 
enriched by the genius of such men as Sir ilumphrey 
Davy and Professor Liebig, yet the science can only be 
looked upon as in its infancy, and the practice generally 
of the most primitive nature. "But in Great Britain 
the tide of agricultural improvement has fairly com¬ 
menced to flow, the right track struck upon, and there 
is little doubt that the ground lost will soon be reco¬ 
vered, and our science speedily take its place beside 
those in the first rank, 

I see in all this progression bright prospects for 
Australia generally, and for New South Wales in par¬ 
ticular. It is true that this country has a longdis¬ 
tance to travel before she readies the standard of older 
countries, imperfect though it be ; but from this fact I 
draw the inference that her neeesri v will force her to 
progress in the pursuit of agriculture, and, once started, 
success, wincli will most certainly follow, must drive 
her onwards, until she reaches that point for which 
nature has unmistakeably designed her, namely, to 
take a high position amongst the great agricultural 
nations of the universe. It may bo said that T am 
enthusiastic in favour of agriculture in Australia. I 
admit the charge, but contend that experienced reason 
has given birth to that enthusiasm. From infancy 
trained to a profession which involved the practical 
study of soils, climates, and other phases of nature, 1 
have not neglected to observe, examine, and study the 
capabilities and agricultural prospects of the Australian 
colonies, so far as the knowledge and ability of a mere 
practical man could. And my pursuits Laving led me 
to travel over the greater part of New South Wales and 
Victoria, as well as! to a considerable extent over South 
Australia and Tasmania, I think that I am entitled to 
he considered competent, tfc give an opinion without 
laying myself open to the charge of empiricism. 


a million sterling, and Victoria about, two millions for 
imported bread "stuffs alone; besides being in direct 
opposition to an assertion made in the highest court of 
the country, by one of our greatest native legislators, 
to tho effect that, Both nature and providence had 
conspired to unfit the lands of this country for agricul¬ 
tural pursuits, and to fit them only for pastoral occupa¬ 
tion.” Whether this assertion resulted from, interest, 
prejudice, or ignorance, wo will not now stop to inquire, 
it is sufficient to say that we will not take him at his 
word *, and it is much to be regretted that men of influ¬ 
ence are led-to make such rash and mischievous asser¬ 
tions. Who can tell what injury may be done to tho 
country by them, and when that injury may cease? 
Emigrants and capitalists may be deterred from coming 
to the country, and even residents frightened from 
embarking in agricultural pursuits; and I have pre¬ 
viously shown that unless this, or any other country, 
becomes to a certain extent agricultural, comfort, 
happiness, and even civilisation itself, will take their 
departure, and the inhabitants, of whatever race 
they may be, gradually settle down into a state of bar¬ 
barism ; and that a liigh state of agriculture must 
always be attended by a correspondingly high state of 
civilisation, and all that is good, high, anil noble in our 
race. 

That some of the lands of New South Wales are 
extremely productive is proved by the extraordinary 
crops of wheat, maixe, &e. f sometimes yielded, and that 
with scarcely any cultivation at all; and we have 
extensive districts whose fertility would compare 
favourably with that of any country in the world. 
This, however, is not denied by any one competent to 
form an. opinion upon the subject, and who will give a 
candid one. The fertility of the country, then, beiug 
acknowledged, this question suggests itself, what are 
the causes which tend to, and have, placed the country 
far behind all others iu her agricultural position? 

Alany causes may he named which have all, in some 
degree,’contributed to this unfortunate result; but I do 
not think the climate particularly unfavourable, 
although by most people it is blamed as the sole, or at 
any rate as the chief one. Chief amongst these accusers 
of’the climate are the agriculturists" themselves, if, 
indeed, it is not a libel to accord to them such an 
honourable name; exceptions there may be, and I 
know there are some worthy ones. Now all these 
accusers of the poor climate and its dryness seem to 
have an intuitive feeling that Providence has not 
intended the rich hills and valleys which surround 
them to lie in idleness; and like people who have 
neglected some duty, they seek to find an excuse, 
ashamed to acknowledge that the fault lies at their 
own doors. No doubt New South Wales, like other 
countries has varying seasons, and occasionally crops 
fail from excessive drought. But where is there a 
land when crops never fail from some occasional pecu¬ 
liarity in the season? Now here, and there, are few 
countries, indeed, whose climatic influences do not 
produce failure of crops more frequently than those of 
our own* It is, perhaps, quite true that this country 
has a decided pre-eminence for drought, and that crop’s 
would he more frequently injured by them here than 
in most other countries. But it is also quite as true 
that she is free from every other defect or disadvantage 
of climate which affects cultivation throughout the 
greater portion of the globe. Is it not a fact that all 
grain-producing countries are frequently subjected to 
failure ? Is there one -from the great agricultural 
England down to the smallest province of Russia, or a 
South American State, where failure is not sometimes 
experienced, and that chiefly from causes not so easily 
remedied as our bugbear of dry seasons? Overcome 


Having thus inquiringly examined these fourAustra- . -- s . . , . 

lian colonies, I have arrived at the conclusion that the evil which droughts bring upon us, and no climatic 
each and all of them are capable of agricultural deve- disadvantage whatever remains to contend against, 
lopement to such an extent as to preclude the impor- Amongst the causes which have led to our present 
tation of bread stuffs (at least) from foreign countries, shameful agricultural position, 1 look upon the tollow- 
Now this opinion must look rather bold in the face of ing as the chief, namely, the extraordinary return for 
tho fact, that New South Wales pays annually nearly labour and capital afforded by pastoial investments 
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having drawn in that direction much of that energy 
which it would have been better for the country to 
have divided between the two most important, branches 
of industry, namely, the pastoial and the agricultural. 
The gold discoveries must also be added to the list of 
retarding causes, for it not only upset the. labour 
market at the time, but has ever since continued to 
keep wages up to a fictitious standard, henefitting no 
one but helping to rnin the country. Here again the 
pastoral interest had this advantage over the agricul¬ 
tural, that while the latter had to compete in the 
market with an article that could he easily brought to 
our doors in ships, and sold at a less price than it cost 
him to produce, whilst the former was recompensed for 
the increased cost of his labour and other appliances by 
a corresponding increase in the price obtained tor his 
beef and mutton. Of course such a state of matters no 
foresight could have prevented, and the consequence has 
been a still greater withdrawal of enterprise from 
agriculture. 

Next and perhaps chief on the list of drawbacks has 
been an unwise system of surveying and laying out the 
public lands for sale. This system so long pursued had 
a tendency to disperse rather than to concentrate the 
agricultural population of the country. Concentration 
for many reasons, is a necessary concomitant of the 
improvement and success of the husbandry, of a 
country. One of the reasons for such a companiopship 
I will explain by a quotation from a well-known living 
agricultural essayist, who says:—“The advancement 
of art is mainly promoted by emulation; and correct 
principles are deduced from comparison; but emulation 
and comparison aro alike shut ont when the mere phy¬ 
sical impediment of distance arrests the habitual opera¬ 
tion of the perceptive faculties, and consequently 
deadens the activity of the mind. We are. even in the 
present dav familiar with the fact, that the most un¬ 
questionable improvements and recommendations arc 
frequently met with denials of their applicability to 
this and that particular soil and district, which if re¬ 
spectively true would, in the aggregate, negative them 
upon all; and the most injudicious practices are on the 
other hand defended, upon the score of local suitability, 
on soils of the most opposite description. And this 
very common cause of retarded improvement will 
have been generally found to operate more powerfully 
according as population was more thinly scattered.” 
This/easoning cannot be gainsaid as regards any branch 
of art, but applies in the strongest degree to the art of 
the husbandman. 

But a still greater and far more convincing reason 
for the concentration of an agricultural population is to 
he found, and is, from our circumstances, brought more 
immediately under our notice in this country. That is 
the necessity for combined action in many works for 
the common weal, such as the formation of roads, 
drainage, aud most of all in this country, engineering 
works for irrigation, needed to'counteract the injury to 
which crops are liable from drought. Where half a- 
dozen farms are situated, say at a point twenty miles 
from a market, the combined efforts of these would not 
suffice to form the most wretched road, while if 500 
existed a railroad would be made for their convenience 
without any difficulty, and so in every other respect the 
larger number would individually have the advantage 
over the smaller, while the few would not he able to 
secure the services of a common blacksmith to repair 
their ploughshares; the many would be surrounded 
with everything required in the pursuit, from the 
itinerant match seller up to the most talented mechanist 
and the professional man, to say nothing of churches, 
schools, and all the other appliances and comforts at¬ 
tendant upon a forward and advancing state of society. 

I had intended to have illustrated this view of the 
subject somewhat further, and draw comparisons be¬ 
tween the various Australian colonies, but find that my 
remarks have already reached a greater length than 
perhaps in a meeting of this kind they ought, I will 
therefore conclude by promising to continue the subject 


in future papers, and with thanking you for the kind 
manner in which you have listened to, I fear, my very 
imperfect treatment of the subject in hand. 


C LI AN THUS DAMPIEMI. 

From the very numerous enquiries re¬ 
specting the culture of this magnificent 
shrub, since its appearance at the exhi¬ 
bition of this Society on Thursday last, 
I am led to offer these few remarks with 
a view to assist intending cultivators of 
this truly beautiful flower to a successful 
issue. 

In the early part of last year (1857) 
Mr. Francis, of the Adelaide Botanic Gar¬ 
dens, kindly forwarded to the Darling 
Nursery a small packet, of the seed of the 
plant in question : from this plant I suc¬ 
ceeded in establishing twelve plants, in 
pots of various sizes, with varied soils 
and drainage. These plants were sub¬ 
jected to various kinds of treatment, some 
being nursed in the hot-house, others in the 
plant pit, others again in the cold frame 
and lastly, some in the usual plant shed. 
The twelve plants in a few weeks dwin¬ 
dled down to two ; and, as a last effort, 
I planted these out in a border which had 
been recently' deeply trenched : the one 
receiving a regular supply of water, ma¬ 
nure, and every attention, the other being 
left destitute "of either, trusting entirely 
to a poor, dry, sandy soil, for support. 
Both plants have survived—but, strange 
to say, the former, which had been nursed 
with every care, continues a poor, ill- 
grown, stunted plant, whilst the latter 
grew most luxuriantly, and now forms a 
trailing shrub of live feet in diameter, 
from wbicb the specimen exhibited on 
Thursday last was taken. I may here 
mention that the two plants which sur¬ 
vived in pots were those which had the 
lightest soil and the greatest amount of 
drainage, and were growing in eight-inch 
pots. 

From the foregoing facts, I would re¬ 
commend that to cultivate the Cliantlius 
Dampierii successfully, young plants 
should not be planted out till October; 
that the soil should be of a poor, sandy 
nature, with a little leaf-mould added, and 
well drained. The drainage appears to me 
to be the most important feature in the 
cultivation of this plant; and I am of 
opinion that it will he greatly assisted by 
raising a small mound of earth on the 
spot where the plant is to be grown. In 
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Fringing the flowers to perfection on tlie 
specimen now growing in our nursery, I 
found it necessary to protect the flower- 
buds from the smallest amount of mois¬ 
ture, as cluster after cluster kept falling, 
which I found, upon close observation, 
was caused by the dew. Since then, I 
have protected many of the buds, by 
placing large bell glasses over them at 
night and removing them in the day time ; 
tliis plan I have found to answer admir¬ 
ably—the protected buds opening beau¬ 
tifully, whilst those left exposed to the 
night moisture wither and fall without 
expanding. Should any further feature 
appear, peculiar to the cultivation of this 
very interesting plant, I shall be happy 
to lay the same before the members of this 
society. 

P. L. C. SHEPHERD. 

Darling Nursery, 

Sydney, March 2, 1858. 


OX BONE MANURE AND SUPERPHOSPHATE 
OP LIME. 


Read at Agricultural Society’s Meeting, March 2nd, 1858. 

By Mr. Henry Wayraouth. 

Mr. Chairman and Gentlemen,—Soon after my arrival 
in this colony, now some five years since, it appeared to 
me that few places presented greater facilities, from the 
abundance of animal refuse alwaj's at hand, for the manu¬ 
facture of patent manures than Sydney. 

At that time, however, trade, and trade alone, occupied 
the attentiou of the community. I believe and hope that 
the trading-mania has to a great extent exhausted itself, 
and that wc arc now beginning to pay some attention to 
the producing of vegetable food. 

1 therefore beg this evening to call your attention, and 
bring under your notice a few facts, hurriedly brought to¬ 
gether, respecting manures, the manufacture of which I 
purpose, should sufficient inducement be offered me. 
These are bone-manure and superphosphate of lime. 

The superphosphate of lime was first introduced into 
England about fifteen years ago. Its consumption has 
since then increased yearly, a sufficient proof of its efficacy 
as a fertilizing agent. Bone-manure i3 now extensively 
used in Victoria, as an advertisement in the " Horticul¬ 
tural Gazette (which I shall read to you presently) will 
shew. 

Rather than detain you with a long original paper on 
the value of the substances to the agriculturist. I will con¬ 
clude this notice of them by reading a few extracts from 
eminent works. 

««The importance of manuring with bones must be 
obvious to all. The bones of animals in general have 
their origin from apatill (phosphate of lime) which is 
never absent from fertile land. The bone earth passes 
from the soil into hay, straw, and other kinds of food, 
which are afterwards consumed by animals. Now, when 
wc consider that bones coutain 55 per cent, of the phos¬ 
phate of lime, and if we assume that hay contains the 
same quantity of the salt as wheat-straw, it follows that 
8 lbs. of bones contain as much phosphate of lime as 1000 
lbs. of hay or of wheat-straw, and 20 lbs. as much phos¬ 
phoric acid as 1000 lbs. of the grain of wheat or oats. By 
manuring an acre of land with sixty lbs. of bones* we 
famish sufheimt manure io supply three crops (wheat* 
oats , and mangle-wurzel ) with phosphates.” * 

A solution of bones in H. Cl. placed on land in winter 
would therefore not only restore a necessary constituent of 


the soil, but would give to it the power of retaining all 
the ammonia falling upon it in the rain for a period of 
SIX months.” —Liebeg Agricultural Chemistry. I beg 
particularly to call your attention to this sentiment. By 
it we learn that bones not only act itself as a fertilizer, 
but also as an absorbent and reservoir of the most im¬ 
portant of fertilizers. “ Experiments on bones as a 
manure were made long before their use was extensively 
adapted, and these in general were not attended with a 
very favourable result, in consequence ot the bones not 
being broken into sufficient small pieces, or being put 
on the land in too fresh a state.” * # 44 The ad¬ 

vantage of this manure In distant and uncultivated spots, 
where the carriage of common stable manure would be ex¬ 
pensive, and where it could not be made for want of food 
for cattle, is incalculable. By means of bones large tracts 
of barren sands liavc been converted into fertile fields.” 
-S m “ On very sandy soils and in dry summers the 
bones produce the best turnips, aud when the comparative 
cost is taken into consideration, and the saving of time in 
the light carriage of bones, it will be seen that the bones 
are much more economical.” “ Many large tracts of waste 
land have been brought into cultivation by means of bones 
as the only manure that could be procured, and without 
which they must have remained in a barren state.” * * 
“ Whatever difference there may be in the opinion of 
some of the numerous agriculturists who have sent answers 
on tliis subject, as to the effect of bones on different soils, 
all who have tried them to any extent have continued the 
use of them. This simple circumstance says more in 
favour of bonea than the most elaborate argument."—, 
Dictionary of the Farm. 

“ By Its use the introduction of weeds Is avoided (which 
are invariably produced by stable manure) and the ease 
with which a large extent of land may be dressed with it 
is a great saving of time and labour—most important con¬ 
siderations in this colony. This valuable manure is held 
in high favour throughout Europe, aud its advantages are 
beginning to be appreciated in this colony, as is proved 
by the increased demand. * Bone-dust in fact 

is deemed by many experienced persons to be eqival*»t to 
thirty times the quantity of farm yard manure,” &c.— 
Advertisement in Agricultural Gazette” for Victoria. 

In conclusion, I would observe that I think both bone- 
dust and superphosphate of lime could be furnished at 
much lower rates than those named in this journal. 

H. W. 


THE ORIGIN OF VEGETATION. 


(By Mr. Lewi? Markham, Armidale.) 

To nature we are indebted for all the 
products of tlie soil, and, consequently, 
the study of lier laws, in order that we 
may assist her, is tlie true science of agri¬ 
culture. 

Taking nature for a guide, and those 
sacred writings as authority, I feel perfecty 
justified in stating that air and water were 
the beginning of all material tilings ; they 
alone are tlie fountain from which creation 
sprung. In tracing the origin of vegeta¬ 
tion we must lead the mind back to that 
beginning when those two elements alone 
existed, when all was void and darkness 
without form, when, by divine command, 
the waters divided from the waters and the 
dry land appeared, lifeless, barren, and 
unproductive ; no living animal upon the 
earth, no creeping thing in all the waters, 
po earthly sound, no cheering light; a 
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void without form, cold, dark, and dismal, 
which was the beginning of the world, and 
this beginning is still in progress, new life 
is daily creating to fill the vacancy of that 
extinct. The aspect of the earth is conti¬ 
nually changing; the great work is still 
going on ; new gulleys, glens, creeks, and 
rivers continually forming, and what was 
once the rut of a single dray-wheel is now 
the bed of a flowing stream. From this 
we know the earth is continually draining, 
and the original waters worked their own 
roads to the ocean, and as the world now 
appears it is so much dry land reclaimed 
from the waters ; therefore it is but folly to 
say this land has but lately sprung into 
being, or that land has been recently re¬ 
claimed from the ocean; of every land, 
its water-courses are evidence of its age ; 
and ivheu we contemplate this evidence 
which every countryin the world can afford, 
w'e are in a measure capable of forming 
some idea as to the land which first did 
appear, and the ages of time which must 
have expired. 

Were it now possible for the ocean to re¬ 
cede and expose its present bed we would 
there also, as upon earth, find vegetables 
and animals, each after its own kind ; but, 
in order that we may form a correct notion 
previous to creation, we must naturally 
conclude that a barrenness of substance 
could only appear in the shape of rock, 
grave], minerals, and sand. Such was the 
land which did appear, and upon such land 
was the future greatness of creation 
founded. How very different would that 
bed now appear with its countless millions 
of creeping things, its endless pastures of 
vegetable substance, its endless resources 
in ways and means. When we contemplate 
all these, and the mighty magnitude of pre¬ 
sent creation, we are apt to consider if all 
this greatness ever had a beginning, or 
that all could proceed from that one com¬ 
mand, “Let the dry land appear.” No 
amount of language, be it ever so explicit, 
could shadow' the comprehension of gran¬ 
deur and perfection of this great command 
upon the mind of man, with such striking 
conviction as those few words of inspira¬ 
tion—“ The beginning was the Word, and 
the Word was God.” Thus was the begin¬ 
ning. The waters divided from the w'aters, 
the dry land appeared, and with it creation 
and all her laws. The stm, by reflection, 
lent heat to the waters, which threw from 
their surface the sustenance of creation ; 


this sustenance arose in mist or evapora¬ 
tion, and became collected or condensed 
by a colder atmosphere, there it became 
vapour, and by attraction clouds, which 
were propelled by the winds and wafted 
o’er the land, there it descended in sunny 
showers; one portion became the suste¬ 
nance of vegetable substance, and the re¬ 
mainder returned to those w'aters from 
whence it came. Thus was the perfect 
beginning, which is still hr progress, and 
by which are all things supplied, for the 
Word is the foundation of creation, and 
with the command were all things perfect, 
of things that were and things that will he. 
The waters divided from the waters, the 
dry' land appeared, atmospheric action de¬ 
composed, and decomposition created. 
Decomposition created vegetable substance, 
and from vegetable substance sprung ani¬ 
mated nature, the sun absorbed, the clouds 
contained, the wind propelled, tlie rain de¬ 
scended. Such was the beginning—a 
great and grand perpetual motion, which 
was, and is, and ever will be while there 
remains an ocean to supply and a sun to 
absorb. Such was the origin of vegeta¬ 
tion. 

Thus vegetation was the first appear¬ 
ance of life, and from which may be traced 
the different links which unite it to animal 
substance. That vegetable substance ex¬ 
isted previous to animal life is self-evident 
from the feet, that vegetable substance is 
the sustenance of animal life, and to j>ro- 
pagate and sustain that life vegetable sub¬ 
stance was first created. The beauty, sys¬ 
tem, and regularity of those laws which 
govern creation is far beyond the compre¬ 
hension of man, hut experience and the 
power of reason has enabled us to know 
that all nature, both animate and inani¬ 
mate, is classed, and each governed by a 
code of laws peculiar to its kind ! It is 
upon- this law the science of botany is 
founded, and by this science can he traced 
those various links in the chain of nature, 
which unite both animal and vegetable 
substance. Consequently, if we take for 
granted that atmospheric action decom¬ 
posed, and that such decomposed substance 
formed tire basis from which vegetation 
sprung, it is but reasonable to conclude 
that, in a great measure, to atmospheric 
action creation owes its being, and, conse¬ 
quently, by atmospheric action must all 
things be influenced. 
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THE PHILOSOPHICAL SOCIETY 
OF NEW SOUTH WALES. 

In pursuance of our plan of publishing 
the papers which have been read before 
the Philosophical Society, we herewith 
present our readers with a paper on “ The 
Necessity for a Further Exploration of the 
Interior of the Australian Continent,” 
which was read at the Monthly Meeting, 
held December the 10th, T856, by John 
Thompson, Esq., Deputy Surveyor- 
General. 

Each succeeding year will of course 
render a paper of this character less in¬ 
teresting as many of the suggestions may 
have been acted on in the interval, and 
many of the conjectures have been set at 
rest by the continual progress of discovery. 
Since this paper was written two important 
exploring expeditions have been organised 
and are now in the interior. The result 
of their researches we shall look for with 
great interest, especially that one with Mr. 
Gregory at its head. Mr. Thompson in¬ 
forms us that Mr. Gregory accomplished 
far more on his late overland journey than 
he (Mr. Thompson) anticipated. 

THE NECESSITY FOR A FURTHER EX¬ 
PLORATION OF THE INTERIOR OF THE 

AUSTRALIAN CONTINENT. 

The object of the paper which I am about to 
read to you, is to point out the necessity for ob¬ 
taining further information on the geography 
of the interior of the Australian Continent. 

My paper will, I fear, he found to convey but 
a very slight and imperfect sketch of the subject, 
my desire being rather to awaken attention and 
promote discussion than to enter on any elabo¬ 
rate disquisition on the physical geography of 
this extraordinary Continent. 1 rather geek to 
show what remains to be done in the way of ex¬ 
ploration than what is already accomplished. 
The subject is one of great scientific importance, 
and Captain Sturt in a paper which he addressed 
to the Geographical Society, so recently as in 
the beginning of 1854, observes—“ That it is 
the greatest remaining geographical problem of 
the day.” 

The promoters of geographical discovery 
having at length exhausted their favorite fields 
for enterprise, namely, the North Pole, and the 
African interior, an opportunity is now pre¬ 
sented for turning their attention to the Aus¬ 
tralian Continent. It is really matter of sur¬ 
prise that so many valuable lives should have 
been sacrificed, and so much wealth expended, 
year after year, in obtaining geographical in¬ 
formation of a character so inferior in import¬ 
ance, or, at least, in utility, to that which would 
result from a more perfect acquaintance with 
tlie interior of this country. Indeed, any ad¬ 
ditional information on a subject of so much 
interest, cannot but present many attractions to 
this community as well as to the scientific world 


in general, involving as it does great commercial 
as well as geographical results. 

At present, all the geographical information 
we possess of the Australian Continent is con¬ 
fined to the coasts, and to the portions occupied 
as colonics at its South-east corner, where the 
features of about a quarter of the continent are 
known, otherwise, the whole interior is a blank 
upon the map of the world. 

As regards the coasts, we know that along the 
whole of the eastern side there is a range ex¬ 
tending almost parallel to its shores, and at an 
average distance of about 80 miles from the sea. 
This range, on its eastern side, throws down to 
the Pacific numerous rivers; on the western 
side, the waters which it throws down belong to 
the systems of the Murray, and the Victoria of 
Mitchell,® for the sources of some of the tribu¬ 
taries of the Murray, being very far to the North, 
hy running southerly, they receive nearly the 
whole of these western waters; whilst further 
inland we find some scanty watercourses (form- 
jpg the Victoria) coming as far from the north 
as the range at the back of Carpentaria, and 
finding an outlet by Lake Torrens, into Spen¬ 
cer's Gulf; thus much of the physical geography 
of Australia is pretty well determined, but we 
know no more. 

It is a singular fact that, although every 
country in the world has, I believe, been 
thoroughly examined and explored, and par¬ 
ticularly those countryB in which Great Hritian 
has any interest, we are still in entire ignorance 
as to the geography of three-fourths of the 
Australian Continent: so ignorant are we, that 
none of the numerous theories which have from 
time to time been put forth about the interior 
carry with them the conviction of even an 
approach to the truth, and one after another the 
hypotheses of our travellers have been over¬ 
thrown. The notion of a river flowing from the 
northern districts to the north west was ex¬ 
ploded by the journeys of Sir Thomas Mitchell 
and Dr. Leichardt; and the notion of an inland 
sea just in the centre of Australia, was exploded 
by the journey of Captain Sturt, who found 
instead a sandy desert. Mr Eyre, referring to 
his journey along the shore of the great 
Australian bight, which he found to he a dreary 
waste, with an elevation of from 800 to 500 
feet above the sea, says:—“ What can he the 
naturo of that mysterious interior H bounded as 
it is by a table land—without rivers or lakes, 
without watercourse or drainage of any kind for 
so vast a distance. Can it be that the whole is 
one immense interminable desert.” 

Eut to return to what I was remarking as to 
the extent of our geographical knowledge: On 
the north and north-west coasts the outlets of 
many rivers are found, still there is nothing to 
lead to the conclusion that they are of any mag¬ 
nitude, and consequently the ranges that throw 
down these rivers may be, and in all probability 
are, as on the eastern coast-, very close to the 
sea. This is borne out by the following extract 
from Gray’s Australia:— 

“ The rivers in North-Western Australia 
much resemble in character those of the south- 


* Eecent explorations lead to the conclusion that 
even the Victoria of Mitchell is a tributary of the 
Murray. 
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eastern parts of the-continent. They run at no 
Very great distance from the sea. Near their 
sources they are mountain torrents, hut in the 
lowlands they become generally streams, with 
with slow currents wending through fertile and 
extensive valleys or plains, which are subject to 
sudden and terrific inundations.” 

Tlie western coast, though more barren, pre¬ 
sents the same peculiarities as the north-west: 
in fact, with the exception of the great 
Australian bight, on the southern side of the 
continent, which, according to Mr. Eyre, is not 
for 1500 miles intersected by a single water¬ 
course, the whole of the coasts of Australia are, 
there is every reason to suppose, backed by 
ranges of moderate height, which throw down 
waters into the sea on the one side, and into the 
interior on the other. As already pointed out. 
we know what becomes of the inner waters of 
the east coast range—they belong to the system 
of the Murray and the Victoria—but we do not 
know what becomes of the inner waters of the 
northern, the western, and the southern coast 
ranges, whether they are absorbed by a desert, or 
whether they belong to some Caspian. Let the 
imagination loose ever so little, it is easy to con¬ 
jure up the existence of some extensive and 
fertile country, far fo the west of Sturt’s 
furthest point, bordering a Caspian, and re¬ 
ceiving the waters of about 3000 miles ol coast 
range. Or if, according to the theory of Mr. 
Eyre, in which he has great faith, we imagine 
the interior to consist of salt lakes, or swamps, 
alternating with sandy deserts, and, at intervals, 
isolated ranges, it is very possible that among 
these ranges tracts of a better, and even of a 
rich and fertile country might be met with. 

It is, however, to be apprehended that instead 
of these bright pictures the whole interior may 
he a desert, and if so one of the largest deserts in 
the world. Now, although it would not profit 
ns much to t e assured of this, still it is im¬ 
portant in a scientific point of view that wo 
should know rvhat is the character of such a 
vast extent of unexplored country. 

Having shewn how great a blank there is in 
the geography of Australia, I would suggest 
that were the subject again brought under the 
notice of the Geographical Society of London, 
and so of the Home authorities, sufficient means 
would no doubt be forthcoming for a grand ex¬ 
pedition ; and I shall now proceed to lay before 
you my views on that subject-. 

The exploration of Australia can never, in 
my opinion, be satisfactorily accomplished by 
any expedition to he commenced by sea,—nor 
yet by any individual exertions,—nor even by 
any small body of adventurers;—the mishaps 
and misfortunes that have already befallen the 
greater number of such expeditions, bear me out 
in my opinion; all that is recpiired is one great 
and well organised expedition,—an expedition 
so well found that there should be nothing to 
contend with but the want of water. 

The course such an expedition should take, is 
similar to that which was contemplated by the 
unfortunate and much lamented Leichardt— 
namely, to cross the continent from east to west 
that is, from Moreton Bay, to Swan River: hut 
Leichardt’s intention was to skirt the desert, 
and he would then have been always distressed 
for water,—whereas I contend that the track 


should bo along the inner sides of the coast 
ranges. From what I have said of the geography 
of the northern and western coasts, as gathered 
from the charts and writings of various travellers 
it will, T think, appear that it Would be very 
possible so to follow the interior slopes of the 
ranges, as to secure a supply of water, for as it is 
known that fresh water is found falling into the 
sea, and into the salt water inlets, along the 
whole of the northern and western coasts, so it 
must ho that there are corresponding waters 
falling into the inteiior, and that if an expe¬ 
dition kept close enough to the ranges, water 
would always be procured, whilst the travelling 
would he far less difficult than on the coast side, 
because the inner side of the ranges, as far as we 
arc acquainted with them, slope gradually to the 
plains, and wo have a rignt to argue from 
analogy that the same peculiarity may he pre¬ 
sented along the whole of them. It would be 
the principal duty of the conductor of an expe¬ 
dition to know that, in case of retreat, he 
could for a certainty fall hack upon witter and 
grass; with thri assurance he might go on and 
on, unless indeed, which is scarcely possible, 
some wide barren track connected with the 
desert, and scant of water and grass, should 
present a barrier to his progress. Under these 
oi other unforeseen circumstances, it might be¬ 
come his duty to retreat; but a certain amount 
of geographical knowledge would still have been 
obtained—namely, that the communication be¬ 
tween the cast and west-could not he carried 
out overland. 

Having regard to the foregoing considerations 
as to water and grass, the party should consist 
of 50 or 100 men, taking with them of course 
drays and packs loaded with all necessaries, hut 
the great resource should be, to drive before 
them thousands of sheep and cattle, so that they 
could experience no want of the means of ex¬ 
istence, even if their other provisions should 
fail. Such a contingency could, however, be 
easily guarded agaiust, by proper calculation. 
Supposing that the expedition travelled 5 miles 
a day, the distance being about 8000 miles, the 
journey would occupy some two years, and there 
would he plenty of time for a survey of the 
whole route, and for full examination of vege¬ 
table and animal life; whilst by the aid of pho¬ 
tography, representations of every object and of 
every scene could lie procured ; nor must it he 
forgotten, now that it is found, the natives can 
he disciplined, and made to act as an armed 
police force, that any future exploring party 
would derive great advantage from their assist¬ 
ance. Tile difficulties which would arise, in 
providing for the wants of such a large party, 
appear formidable, hut were it even required to 
move a small army across the continent, such 
difficulties would not, T apprehend, be allowed 
to stand in the way. Nor, as regards water, 
would such a march lie declared impossible, 
through a country where the presence of the 
aborigines proves that water is to be fonnd. 

No doubt such an expedition would demand a 
great outlay, but it would accomplish almost all 
that we require.. In Asia and in Africa, for 
onvious reasons, the only way is to travel alone, 
or in very small parties; hut we cannot, as I 
have observed, pursue such a course in this 
country, with the prospect of success. Even an 





234 


MAGAZINE OF SCIENCE AND ART. 


expedition like that which is now proceeding 
from the Victoria River to the Albert, could 
never do much towards unravelling the engirna 
of the interior. Doubts would still remain as 
to the existence of rivers, or ranges in different 
localities ; but by tne plan proposed, which the 
peculiarities in the formation of the Australian 
Continent so greatly favour, an exploration of 
the entire coast ranges would show how tlio 
waters are disposed of, and lead to conclusions, 
as to whether the interior is a desert, and if not, 
we should then know from what point it would 
be best to approach the interior, and ascertain 
whether there is a Caspian, or what really 
becomes of the waters of a tract of country 1000 
miles long by 1000 wide. It may be well to 
observe that, since the last expedition into 
Australia, gold lias been found over the whole of 
the country with which wc are acquainted, 
Gold, it is'said, is, or rather was, more gene¬ 
rally diffused throughout the crust of the earth 
than any other metal, but in all the continents, 
with the exception of Australia, it has been an 
object of desire,—it has beou sought for and 
made use of by all the nations of the earth, 
save only by the aborigines of this country. 
What conclusion then can be arrived at ? but, 
that whilst all the other parts of the world have 
been for thousands of yearn ransacked for gold, 
until there is little left, Australia, as regards its 
gold, and even other minerals, is in a virgin 
state; its gold has scarcely been touched, and it 
may therefora be concluded that as much may 
he found in proportion to its extent as has, 
supplied the wants of man ever since its use was 
known, so that in all future expeditions, with 
the aid of a geologist and a few diggers, gold¬ 
fields more or less rich might bo found. 

When it is considered what vast sums of 
money have been expended ou the compara¬ 
tively useless explorations at tho North Pole— 
ships with hundreds of men and every facility 
that money and science could provide—(one of 
those expeditions, I am informed on good au¬ 
thority, would cost from £15,000 to £20,000 per 
annum)—there really seems no reason why an 
undertaking of so much greater interest should 
not be attempted without regard to the expense, 
which has hitherto been the great obstacle to a 
thorough and sufficient exploration ; and I feel 
convinced that nothing more is required than a 
strong and proper representation, to enlist the 
whole of the scientific world in some such 
scheme as that now suggested. 

The manner in which the waters falling in¬ 
wards from the 1000 miles of eastern coast range, 
are disposed of, by being found to belong mostly 
to the system of the Murray, is rather an extra¬ 
ordinary feature in the geography of the world, 
and it may bo that the discovery of other extra¬ 
ordinary arrangements of the surface of this 
continent may tend to throw great light upon 
the science of physical geology'—perhaps the 
most, neglected of all the sciences—hut now that 
the facts which appertain to practical geology 
have been so largely accumulated, we want 
geographical facts to lead us to more important 
and interesting speculations; to lead us to a 
knowledge of the history of the progressive 
formation of the dry land in all its diversities : 
and whilst I am upon this part of my subject, it. 


may not perhaps be considered out of place, if I 
venture to trouble you with a few speculations 
of my own upou the physical geography of the 
unknown regions I have just been speaking 
about. Reasoning from analog}', 1 should be 
disposed to surmise, that, whereas the waters at 
the hack of the east coast flow from north to 
south, so the waters ou the west coast may flow 
from south to north; and for this reason—with 
the exception of the irregularity caused by the 
Gulf of Carpentaria and the York Peninsula, 
there is an extraordinary parallelism in the 
coasts of the Australian Continent and in the 
course of those of its rivers with which we are 
acquainted: the coasts are made up of two sets 
of parallel lines of 3 lines each ; now the open¬ 
ings on the south side of tho continent where 
the Murray disembogues, correspond in position 
with the openings on the north const where the 
Fits Roy, Prince Regent, Victoria, and other 
rivers disembogue, and in like manner as the 
Murray drains the eastern side, the Fitz Roy, or 
some other river, may drain the western side. 
It seems pretty evident that the course of rivers 
in Australia is due to accumulation; Captain 
Sturt found that the sand dunes in the interior 
extended in unbroken lines NF.1V, in fact 
parallel to N.E. and S.W. portions of the coast, 
and as it is these accumulations that influence 
the course of rivers, this seems a further ground 
for conjecture that the waters which fall from 
the southern and western coast ranges may be 
tributaries to a river which takes the direction 
of these dunes or lines of accumulation, and 
traversing the western side of the continent, 
finds an outlet on the north coast. This theory 
is in some measure supported hv the fact, that 
the dip of the country from the elevated southern 
coast is inwards—that is, northerly; so it is not 
impossible that waters falling to the north from 
this great Australian wall may be the sources of 
my imaginary river, for to find a river running 
inwards is not at all unusual in Australia. This, 
however, is only one tlieojy amongst many, for 
in the early part of the present year a paper ou 
the “ Possible Condition of tho Interior of Aus¬ 
tralia,” by Mr. H. Landon, was read before the 
Geographical Society. I mention this to shew 
that the subject is exciting considerable atten¬ 
tion, hut then the necessary funds are not 
forthcoming. 

Before I sit down, therefore, I may perhaps be 
permitted to take this opportunity of urging 
upon, the officers and members of this Institu¬ 
tion, that the subject of a great and final ex¬ 
ploration of the interior of Australia is worthy 
of their best attention and consideration: and 
it comes within my knowledge that a great 
number of hardy and experienced bushmen 
would bo ready to join in any properly organised 
scheme, and there would not be wanting gentle¬ 
men, not only well used to command and con¬ 
trol, hut also well acquainted with hush life, 
and familiar with exposure and danger, to enlist 
in such an enterprise if we could induce her 
Majesty’s Government- to advance some £20,000 
or £30.000 (or about one year of the expense of' 
a North Pole Expedition) towards this great 
scientific undertaking, which, I may remark, 
could be far better conducted by those who have 
experience in these colonies than by strangers. 
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REMARKS ON MOTIVE POWER AND ON 
THE APPLICATION OF POWER TO 
MACHINERY. 

„ By F. S. Peppeucorne, C.E. 

1. A great philosopher has truly observed that “we 
can command nature only by following her laws,” and 
this is especially true in mechanical science. We innst 
therefore take our stand upon fundamental laws, follow 
the motto “ ars est witaram imitare” and never 
depart from it, if we wish to set those great wheels in 
motion which, in their revolution, spread life, light, 
and civilization throughout the world. 

2* In every state of society the construction and nse 
of machines, which economize manual labour, without 
however superseding it, and which enable men to per¬ 
form what they could not accomplish without them, 
and to contend successfully with apparently insur¬ 
mountable obstacles form the basis of prosperity in 
almost every department of enterprise ; and as the 
progress of a community or country is judged of by 
the knowledge and skill of its inhabitants, and by the 
nature and perfection of its machinery for abridging 
human labour, so the machinery of a country should 
correspond with its exigencies, and this is of more than 
ordinary importance to the inhabitants of colonies or 
new countries, where circumstances generally impose 
upon them the payment of a high price for labour, 
whether it be skilled or unskilled. 

3. It is not intended in this brief memoir to enter 
into the details of the triumphs of machinery, as com¬ 
pared with mere mannaL labour, but to show the im¬ 
portance of the simpler applications of mechanical 
science to the useful purposes of life. Science and art 
combined are embodied, more or less, in all these ap¬ 
plications, which have so powerfully contributed to 
raise Great Britain to the high rank which she holds 
amongst nations * and it is hardly necessary to observe 
that the vast resources of Great Britain have resulted 
chiefly from the skill of her mechanics, and the im¬ 
provements which have been made in her machinery 
for converting raw’ material into the beautiful fabrics of 
commerce, and for extending that commerce to every 
part of the world by the progress of mechanical science, 

4. The power of machinery in England has been esti¬ 
mated to be equal to the labour of six hundred millions 
of men, one man being able, by the aid of machinery, 
to do the work which required at tho least 2-50 men to 
perform without its aid. 

Here, then, wo iiud the true cause of British pre¬ 
eminence and wealth, for if we withdraw*her machinery 
and her coal-fields from Great Britain, she sinks at 
once to the level of a third or a fourth-rate power 
among the nations, and the time has probably gone by 
since misguided but w ell-meaning persons, reasoning on 
false data, and drawing erroneous conclusions, decried 
the nse of machinery as tending to produce distress hv 
diminishing emplovment for labour ; for although the 
immediate effect ot' machinery may bo to diminish em¬ 
ployment in one particular branch of manufacture, yet 
it is certain that its ultimate effect is to benefit all 
classes, by the production of larger quantities- of an 
article at a reduced cost, by facilitating manufacturing 
pursuits, and by releasing tho inero manual labourer 
from a life of toil which degrades him. 

5. The steam-engine has created in Great Britain 
“ wealth beyond the dreams of avarice.” It has given 
an immense impetus to civilization over the whole 
world, and the arts and sciences, together with all the 
institutions of civilized society, have been promoted by 
its agency. But the enormous consumption of fuel at 
the present time, owing to the vast and rapid augmen¬ 
tation of steam-power, whether as applied to mines, 
manufactures, or locomotion by land and by water, has 
of late years excited apprehensions with regard to the 
probable exhaustion of the coal-fields of Great Britain. 

6. The number and extent of all the principal coal¬ 
fields in the north of England have been ascertained, 
and calculations have been made by Professors Buck- 
land and Sedgwick, (who are considered high authori¬ 


ties in such matters) from which it would appear that 
the northern coal-fields will probably boon the wane 
before 300 yearn have elapsed, and that with tho pre¬ 
sent increased and increasing demand for coal, 400 
years will leave little more than the name of the best 
English coal-fields. The mere possibility of such an 
event (there being no reproduction of coal) cannot bo 
regarded otherwise than as a national calamity, in¬ 
volving the destruction of a great portion of the manu¬ 
facturing and commercial prosperity of Great Britain, 
founded on her machinery, and which can only bo kept 
in action by the produce of her coal-mines. 

7 On tins subject Professor Rogers furnishes the fol¬ 
lowing estimates :—“ Each acre of a coal-seam 4 feet in 
thickness, and yielding one yard net of pure fuel, is 
equivalent to about 5000 tons. Each square mile of 
one such single coal bed contains eight million tons of 
fuel, equivalent to one million of men labouring 
through 20 veal's of their ripe strength. Assuming, 
for calculation, that ten millions fif tons, out of the pre¬ 
sent annual product of the British coal-mines, namely, 
sixty-five millions of tons, are applied to the production 
of mechanical power, then England annually summons 
to her aid an army of 3,300,000 fresh men’pledged to 
exert their strength for 20 years. Her actual annual 
expenditure of power is then represented by sixty-six 
millions of able-bodied labourers, and the latent strength 
resident in the whole coal products of the kingdom may 
hv the same process be calculated at more than four 
hundred millions of strong men.” 

8. It seems more than probable, however, from tho 
rapid progress of improvement and discovery, that long* 
before 300 years have elapsed, other and perhaps equally 
powerful and more economical mechanical agents will 
take the place of steam, and, to a great extent, super¬ 
sede it, and although steam will perhaps always be em¬ 
ployed in certain cases, yet other and cheaper motive 
powers will no doubt be’used in many kinds of work 
where steam is now out of the question. Visionary as 
it mar appear to some persons, the w riter is convinced 
that the steam-engine will dwindle into insignificance 
before the close of the present century. He "is more¬ 
over firmly convinced that an engine can be constructed 
which shall equal in its effect that of the steam-engine, 
without cost of fuel and without risk of explosion, and 
which shall be “ automatic ” or, in other words, con¬ 
tain the power of motion within itself; that the action 
of the moving power shall be constant and uniform, and 
shall softer no variation or diminution for years, or 
oven for centuries; and that the effects of such an en¬ 
gine, actuated by a vast power which has existed since 
the Creation, but which has hitherto been imperfectly 
developed, will be such as must powerfully affect the 
prosperity and the happiness of the whole human race. 

_ 9. Providence has furnished us with a power un¬ 
limited in quantity', and capable of performing more 
work than all the steam-engines or other engines in Tho 
world. It is for man.to render available this boundless 
power, and to make it subservient as a motive power, 
as it was doubtless intended that it should be employed 
by the bounty* and benevolence of the Great Creator 
and Arohitf.ct of the Universe. 

10. This power is the force of gravity', and it seoms 
alrnostsuperfiuous to enumerate the many advantages 
which it possesses over steam. There is perfect safety 
from all danger from fire or explosion. There is no 
expenditure of materials when the engine is not in 
action, and. its power can bo applied “at a moments 
notice, as it is always ready for action, without previous 
consumption of fuel in getting up steam, and in sea¬ 
going vessels, there would bo no Freightage occupied by 
coal- These aTe the most important advantages which 
it offers, but many others Will suggest themselves to 
any one who reflects on the peculiar nature of tho two 
forces. Many scientific men are of the opinion that the 
force of gravity is inapplicable as a motive force, and 
they base their disbelief on the failure of the attempts 
that have hitherto been made to utilize it. This is un¬ 
fortunately true, but it does not necessarily follow that 
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every attempt to bring this great power into practical 
use must prove delusive, or end in disappointment. 
The same argument might have,been urged with equal 
force against the possibility of attaining a speed of GO 
or 70 miles an hour on railways, (which speed has been 
accomplished) because the first locomotive engine tried 
in England on a level made only 5 miles an hour, and 
although ten years later, Stephenson had so little im¬ 
proved the machinery that with 8 carriages and 30 tons 
weight, lie scarcely attained 9 miles an hour. 

11. Scientific men are too often guided in their 
opinions by what has already been “found to answer*' 
and although such may also he the rule of some of the 
wisest mechanics, it is net exactly the way to advance 
our knowledge in any one branch of mechanical science 
or of practical art. ' It is a safe policy, but hateful. 
Our knowledge of cause and effect in physical agents 
is probably yet imperfect, and nothing is more calcu¬ 
lated to limit this knowledge than by giving our blind 
assent to dogmas of doubtful truth, even although they 
may he generally received as true. It should be re¬ 
collected that as evidence of the truth or falsehood of 
some great principle, no experiment is valueless, even 
if unsuccessful, for it is to unsuccessful experiments 
that we owe some of onr most valuable discoveries. 
Thus the failure of an attempt to make a sucking pump 
more than 33 feet long, led to an acquaintance with the 
doctrine of atmospheric pressure, and opened a new 
field of research to the genius of Galileo, Torricelli, 
and Boyle. And Sir Humphrey Davy Is reported on 
an occasion, when ho was shewn a dexterouslv* manipu¬ 
lated experiment, to have exclaimed,. “ I thanlc God 
that I was not made a dexterous manipulator, for the 
most important of my discoveries have been suggested 
to me hy failures. 

12. A "discovery which, after it is known , seems so 
simple that every body wonders that he did not see it, 
may remain hidden for thousands of years, but at last 
prove of sufficient importance to immortalize the name 
of the discoverer. It is equally certain that very few 
discoveries of importance have been made by chance or 
by ignorant persons, but they arc generally made by 
those of competent knowledge who are in search of 
them; and if chance have anything to do with dis¬ 
covery, it is very certain that an individual who is con¬ 
versant with the* laws of matter and of motion, and with 
the construction and use of machinery, has a better 
chance of being a discovoror than a person who is igno¬ 
rant of these matters, and of the applications of the 
science of Dynamics to the production and direction of 
motion. 

13. The science of Dynamics is so well understood 
in the present day, that perhaps few persons are now to 
he found who think that any machine could he con¬ 
structed so as to give a result equal to the motive 
power, and overcome its own friction without a main¬ 
taining Sower; and the time has probably gone by, since 
ingenious persons, reasoning on false data, vainly 
flattered themselves that they might devise some 
machine which should continue in “ perpetual” motion. 
But it does not necessarily follow that it is equally im¬ 
possible to construct an “automatic" engine, or a 
machine which shall contain , the power of motion 
within itself, and which shall give a result equal to the 
motive power abating friction. 

14. The great fundamental principle in the construc¬ 
tion of machinery is that the work done depends in 
quantity only upon the quantity and velocity of the 
motive power, and not upon the form of the machine, 
which has no power to create motive force, but can only 
transmit it, or modify it, to suit particular purposes. 
The nearer, therefore, the effect produced by a machine 
approaches to the power expended in producing it, the 
better and the more perfect is the machine and the 
whole theory of the simple elements of machinery con¬ 
sists in causing the weight which is to be raised to pass 
through a greater or a less space than the power 
which raises it; thus, a weight passing though a certain 
space may be made to raise, through a less space, a 


weight considerably heavier than itself. In every ma¬ 
chine in which power is employed to overcome resist¬ 
ance through the medium of what are termed the me¬ 
chanical “powers,” or more properly the “elements,” 
hv the combination of which all machines are formed; 
although in reality these contrivances are but applica¬ 
tions of the principle of virtual velocities, whereby a 
small force acting through a largo space is converted 
into a great force acting through a small space, yet as 
there is no absolute gain of power, neither is there any 
absolute loss. 

15. Mr. John Smeaton, who was the most talented 
engineer and mechanist of his day, thus defines me¬ 
chanical. power and effect; and his definition is so clear 
and explicit, that it would he difficult to give a better 
one at the present day, although it was written by 
Smeaton nearly 100 years ago. He says:—“The 
word power is used in practical mechanics, I apprehend, 
to signify the exertion of strength, gravitation, impulse, 
or pressure motion, and by means of strength, gravita¬ 
tion, impulse, or pressure Compounded with motion, to 
be capable of producing an effect, and that no effect 
is properly mechanical but what requires such a kind 
of power to produce it.” 

“The raising of a weight relative to the height to 
which It can ho raised, is the most proper measure of 
powor, or in other words, if the weight raised be multi¬ 
plied by the height to which it can be raised in a given 
time, the product is tho measure of the power raising it; 
and consequently all those powers are equal whose pro¬ 
ducts made by such multiplication are equal; for if a 
power can raise twice the weight to the same height in 
the same time that another power can, the first power is 
double the second; and if a power can raise half the 
weight to double the height that another can, those two 
powers are equal.”# 

16. Tho English unit of work is the power necessary 
to raise 1 pound through a space of 1 foot, therefore in 
raising P pounds P feet high, P x F will represent the 
number of units of work consumed, and it is obvious 
that the same number of units of work will be con¬ 
sumed in overcoming a pressure of P pounds through P 
feet, in whatever direction that pressure may act. 

17. Professor Playfair in his “Outlines of Natural 
Philosophy,” Article 86, says, that “Force has, in 
reality, no other signification than d v — d t; and that 
thus an entire Treatise of Dynamics might be written 
in which the word force would not once occur.” Now 
this appears to bo fallacious, for how would it be pos¬ 
sible to leave out of view the conception of force or 
pressure in such a treatise, -which conception is the 
groundwork of the w hole doctrine of mechanics. 

Force is usually and correctly defined as the cause 
which produces or tends to produce motion ; and how¬ 
ever we may define it, it is necessary-that we should 
understand its action distinctly. 

18. The science of dynamics is one in which the 
greatest certainty is attainable by arguments purely 
mathematical; its axioms and laws are few, simple, 
and in tho highest degree distinct and definite. It 
therefore .justly ranks at the head of all the inductive 
sciences, if wo except perhaps astronomy, which holds 
an equal rank, and a portion of which science can only 
be regarded as a branch, of dynamics, for the applica¬ 
tion of dynamics to the motions of the heavenly bodies 
constitutes the science of physical astronomy: and the 
application of dynamics to the calculation, production 
and direction of motion, forms the science of mechanics, 
sometimes called “physical mechanics” in order to 
distinguish it from the general use of the word, which 
comprehends cvexy thing that relates to force and 
motion. 

19. The fundamental principle of the science of 
dynamics, upon which it mainly rests, depends upon a 
property' of the circle, which is that the lengths of 
circles are in proportion to their diameters, or as 3.14159 
to 1. Of however little value or importance this pro- 


* Transactions of the Boyal Society, 1759. 
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pertv of the circle may, at first sight, appear, it lies 
at the foundation of all those contrivances by which the 
power of man is increased; for it is an immediate con¬ 
sequence of this property that the whole fabric of me¬ 
chanical science rests, whether for raising the heaviest 
weights, for pumping water, or in short for performing 
any work. The lever, the wheel and axle, (which is 
only a kind of perpetual lever) and the other mechani¬ 
cal powers depend on this property, to which Archimedes 
referred when he said that “ if ho had only a pivot or 
fulcrum whereon he might rest his machinery, he could 
move the Earth.” 

20. Viewing a machine in its simplest form, the 
problem which first presents itself is the determination 
of the power which by its means won Id be capable of 
supporting a given weight. There is one great prin¬ 
ciple which applies equally to all machines, and by 
which the power which is capable of snstaining a given 
weight “ in equilibrio” is determined. This is called 
the principle of “ virtual velocities,” and it is one of 
very great importance, as it applies to all questions re¬ 
specting equilibrium, and also includes the resolution 
of many problems relating to bodies in motion. In 
order that a given power may be capable of sustaining 
a given weight, it is only necessary that it should have, 
to the weight the same ratio as the velocity of the 
weight has to the power, or to express the same condi¬ 
tion in other words, “the power multiplied by the 
space through which it moves in the vertical direction, 
must be equal to the weight multiplied by the spate 
through which it moves in the vertical, direction.” 

21. This simple principle, abating friction, will apply 
to all machines however complicated they may be. and 
hence the advantage gained by a machine is represented 


by the velocity of the power divided by the velocity of 
the^ weight raised. In order to illustrate this principle, 
which may be called the “ golden rule” of mechanics, 
the diagram (Fig. 1) represents the section of a solid 
body moving on a fixed axis at C. Let A C, C D be the 
radii, at the extremities of which.the power and weight 
act. Then A CD may be considered as a lever, the ful¬ 
crum of which is at C ; and since the power P and the 
weight W, being suspended by cords, act perpendicularly 
to A C, we shall have the following equation: 

P’s vel A C 

-- = -- and P x AC = W x DC. 

lY’s vel D C 

Supposing therefore that the length of the radius AC be 
10 feet, and that of CD be 1 foot, then a power of lOlbs. 
weight suspended 'at P, will sustain a weight of lOOlbs. 
at V. 

22. As this principle is the most important in the 
whole range of mechanical science, and may be said to 
form its basis, it is desirable to illustrate it’ by another 
method. If two weights in equilibria in (as m Fig. 2) 
at the extremities A and B of a bar or lever supported 
on an axis a, passing through its centre of gravity, be 
made to oscillate gently through a small space, it is 
evident that the spaces passed through by the two ends 
of the bar will be directly as their distances from the 
axis, for the angles A a m and. Ban being equal, the 
arcs A m and B n are as their radii a A and a B. For 
instance, if the weight B be 12 pounds suspended at 3 
inches from a, its moment may be expressed by the 
number 36; and it will be balanced by a weight of 6 
pounds, 6 inches from a, because its moment is'also 36. 
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23. This is the most simple aspect in which power 
nnd weight can he viewed in a machine, and according 
to this principle the power will sustain the weight in 
equilibrio, provided, that the number of pounds weight 
of the power, multiplied by tho number of feet in its 
distance from tho centre, shall be equal to the number 
of pounds in the weight, multiplied by the number of 
feet in its distance from the centre. This important 

rinciple may be said to include the whole science of 

oth statics and dynamics, and its most striking results 
are spread over departments of physical science far 
beyond the necessary limits of this brief and imperfect 
memoir; the principle of virtual velocities, it may 
however be remarked, depends also upon a property of 
the circle ; it follows that the effort of any force to turn 
a body round an axis, is to be measured by multiplying 
the force by the perpendicular from the axis in its di¬ 
rection. The product thus obtained is called the 
41 moment” of the force ropnd the axis, but ibis must not 
be confounded with “ momentum." 

24. The “moment” of power is its intensity or 
weight multiplied into its leverage or distance from the 
axis, and its “momentum” is its intensity or weight 
multiplied into its velocity. It is important to observe 
that any two forces applied to a body supported on an 
axis and tending to turn it round, will be in equili¬ 
brium when the “moments” of the two forces are 


equal. In like manner, if the moment ho doubled or 
halved, or increased or decreased in any proportion, the 
efficacy^ of the force in turning the body round the 
axis will be doubled or halved, or increased or de¬ 
creased in exactly the same proportion. For instance, 
if a weight of 12 pounds, situated at a distance of 1 foot 
from the axis, bo brought 6 inches nearer that axis, its 
moment is reduced one half; and in order to produce 
equilibrium, the moment of the weight of 12 pounds 
on the other side of the axis must bo hal ved also, either 
by reducing its weight to C pounds, or by bringing the 
12 pounds six inches nearer the axis, as it wilL be found 
that each of these multiplied into the distance will 
equal 6; for 12 x £ — 6: and 6x1=6. It is 
scarcely necessary to sar, that if the sum of tho “ mo¬ 
ments” of the forces which tend to turn a body round 
in one direction be greater than the sum of the moments 
of the forces which tend to turn it in the opposite di¬ 
rection, the body will move round its centre in the 
direction of the former. 

24. However self-evident these propositions may ap¬ 
pear to mechanics and others, their results are neither 
few nor unimportant. Engineering and mechanical 
science is eminently a science of facts and of figures; 
nothing in it must be taken for granted, and every cal¬ 
culation made in reference to it must be founded on 
correct data, otherwise it will be worse than useless. 
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As an instance of tile confusion of terms arising from 
hasty writing, in a popular Treatise on the Elements of 

Mechanism published in “Whale’s Senes,” it is stated 
at page 5, that “the power multiplied by the length oi 
its arm is equal to the weight multiplied by the length 
of its arm; the former product is called the momentum 
of the power, and the latter the momentum of the 
weight.” _ , . . - . 

Now “ momentum” is correctly defined as being the 
power or force with which moving bodies strike any 
obstacle which opposes their motion; in other words, 
momentum is represented by the weight ot a moving 
body multiplied into it aydpdttf; but the “ moment 
of a bodv is its intensity multiplied into its leverage ; 
and in the above extract from a popular Treatise, “mo¬ 
mentum’' is compounded with “moment,” and the 
student is necessarily perplexed by -this confusion oi 

te X It is to he regretted that Treatises of a popular 
nature contain, too often, assertions without reasoning, 
and propositions of the most heterogeneous nature all 
jumbled together, and which only perplex the student 
and confuse his reasoning faculties. Even Algebra 
should be discarded in such Treatises, for it is doubtful 
whether this branch of mathematics is of much practi- 

cal value. , , , , . , 

The writer wishes, however, to be clearly understood. 

He by no means wishes to depreciate the value ot ma¬ 
thematical reasoning, for it generates habits of strict 
attention, of mental discipline, and of constant reference 
to fundamental principles. In reasoning as in other 
arts, a judicious cultivation of mathematics enforces 
continuity of attention and coherence of thought, and 
it is to he regretted that there too often prevails an ob¬ 
scurity or perplexity of thought, wind, prevents men 
from 'seeing clearly the necessary connection of their 
conclusions with their premises. But the mathema¬ 
tician knows that alt must he referred to first prin¬ 
ciples, and ftows inevitably from them,-that however 
far he mav travel, ho can at will go over any portion oi 
his path, and satisfy himself that Ins conclusions are 
legitimate and his deductions correct . 

26. The name of the ilhistrions Newton, who by Ins 
prodigious gonins and power of calculation, not only 
discovered tho laws by which the whole vast system of 
tho universe, through countless ages, has been held 
together and regulated, but who also reduced those laws 
to the most perfect order and harmony, must always 
hold a station far above that of the greatest kings or 
conquerors, and the author of die “ Principle, justly 
deserves to rank among tho great benefactors ot the 
human race. In order to explain the motions ot the 
heavenly bodies, to determine by mathematical reason¬ 
ing the ratio of attraction nnd of original impulse, and 
to“shew the effects of their separate or combined action, 
Newton had not oplv to perform the most difficult cal¬ 
culations, but he had to invert new methods of calcula¬ 
tion in the highest range of mathematical science. lie 
had moreover to demonstrate, not only all the phe¬ 
nomena of falling bodies, bat also to explain every 
movement and every inequality ot movement in its 
minutest details of planetary motions, including that 
of tho sun, earth, moon, planets, satellites, comets, and 
stars, leaving not one fact imperfectly explained or at 
variance with his wonderful discovery ot the laws of 

gr ' 27 lt According to those laws all bodies tend to or en¬ 
deavour to reach the earth, and Tequire tho exertion of 

force to counteract this tendency, and every body per¬ 
severes in the same state, either of rest or of motion, 
unless it bo compelled to change that state by another 
force. This inertness of matter, otherwise called its 
“vis inertia 1 ," or power of inactivity, is that, m virtue 
of which it requires a certain effort or force to produce 
motion in matter if it be at rest, and to destroy or 
modify any motion which it may have acquired. JN ow 
this tendency of bodies to persevere m the same state, 
either of rest or of motion, may he regarded as a force, 
anil since matter is inert, a body impressed with a 


motion must persist in that motion in a straight line, 
and with uniform velocity for ever, unless some new 
force act upon it and compel it to change its state of 
motion or its velocity, for it cannot, of itself, change 
either. , , 

28. Thus, when a bail is discharged from the mouth 
of a gun, it requires a certain force to give it an im¬ 
petus greater than would bo required to continue its 
motion, and when the ball ceases to move, it is not that 
its original impulse is exhausted or spent, but that it is 
gradually overcome by tlie resistance of other forces, 
namely, the attraction of gravitation and the resistance 
of the atmosphere; and were it not for the operation of 
these invisible and combined forces, the ball would 
continue its motion for ever, because nothing would 
then intervene to destroy the primary impulse. Hence 
it may be said that motion communicates itself among 
other bodies, but is never lost ; and when it appears to 
be so, it in fact only passes from the moving body into 
other bodies which are at rest, and it becomes insensible 
in consequence of its enormous diffusion. 

29. This property of matter and motion is in accord¬ 
ance with the universal law of nature, that not a par¬ 
ticle of matter is ever lost. It is true that it may ap¬ 
pear to suffer annihilation, but its apparent destruction 
is only the commencement of new successions of 
change and of activity. 

Dr. Auckland in bis “ Bridgewater Treatise” beauti¬ 
fully illustrates this principle with reference to that 
invaluable mineral,—coal. He says:— 

“The most early stage to which wo can carry back 
its origin was among the swamps and forests ot the pri¬ 
meval earth, where it nourished in the form of gigantic 
catamites and stately lepidodendra and sigillarirc. 
From their native bed these plants were torn away by 
the storms and inundations of a hot and humid climate, 
and transported into some adjacent lake, estuary, or 
sea. Here they floated on the waters until they sank 
saturated to the bottom, and being buried in the detritus 
of adjacent lands, became transferred to a new estate 
among the members of the mineral kingdom. A lon^ 
interment followed, during which a course of chemical 
chauges and new combinations of their vegetable eje* 
merits have converted them into the mineral condition 
of coal. By the elevating force of subterranean fires,' 
these beds of coal have been uplifted from beneath the 
waters to a new position in the hills and mountains, 
where they arc accessible to the industry of man. 
From this‘fourth stage in its adventures, our coal has 
been n gnin moved by the labours of the miner, assisted 
by the Arts and. Sciences that have co-operated to pro¬ 
duce the Steam Engine and the Safety Lamp. Ke- 
turned once more to the light of day, and a second 
time committed to the waters, it has, by the aid of 
Navigation, been conveyed to the scene of its nest aid 
most considerable changcyby fire, a change during 
which it becomes subservient to the most important 
wants and conveniences of man. Iu this seventh stags 
of its long eventful history, it seems to the vulgar eve 
to undergo annihilation; its elements are indeed re¬ 
leased from the mineral combinations they have main¬ 
tained for.ajres, but their appareut destruction is only 
the commencement of new successions of change and of 
activity. Set free from their long imprisonment, they 
return" to their native atmosphere from, which they 
were absorbed, to take part iri the primeval vegetation 
of the earth. To-morrow thoy may contribute to the 
substance of timber in the trees of our existing forests, 
and having for a while resumed their place in the 
listing vegetable kingdom, may, ere long, be applied a 
second time to the use and benefit of man. And when 
decay or fire shall once more consign them to the earth 
or to the atmosphere, the same elements will enter on 
some further department of their perpetual ministra¬ 
tion in the economy of the material world.”” 

Sydney, March 31st, 1858. F, S. P. 

[To be continued.) 


* Dr. Bucklard’s “Bridgewater Treatise,” p. 481. 
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COLONIAL ENDEMICS AMONGST 
GRAZING STOCK. 

With attention I have read a copy of despatches 
received by the Governor-General from the prin¬ 
cipal Secretary of State for the Colonies, relative to 
an epidemic said to he prevalent among sheep and 
cattle in New South Wales. What representations 
may have been made to the Home Minister hv his 
Excellency, Sir William Denison, are wholly un¬ 
known to me, but they would appear as inducing 
the British authorities to treat the Australian 
endemic, or endemics, as epidemic murrain, alike 
affecting sheep and cattle. To all these deductions 
I am inclined to demur, and do distinctly state my 
humble conviction that no Australian diseases 
heretofore known hear any relation to the mily- 
hrand or carbuncle murrain of German authors on 
veterinary subjects. 

Before me lies a report obtained by the High¬ 
land and Agricultural Board of Scotland, descrip¬ 
tive of the German and Russian murrain. As far 
as I am able to judge no closer analogy lies 
between the German and Australian maladies than 
may be expected between malignant epidemic 
catarrh and violent intestinal inflammations. It is 
also my candid opinion that whatever, disease or 
diseases have previously been observed in this 
colony, in any way referable to an epidemic type, 
nre thoroughly colonial, wholly arising from local 
causes, and intimately connected with changes of 
vegetation and climate arising from transitions 
which have been gradually working almost un¬ 
noticed, hut now begin to he felt and now telling. 
The malady of pleura-pneumonia introduced from 
Holstein into Britain hears no resemblance to any 
Australian disease amongst its beasts of the field ; 
no, nor yet the variola ovina, imported from 
France, which at one time became so virulent and 
destructive in a few counties of England as to call 
for special measures regarding its progress by 
order of the Queen in Council, and which will 
require all the vigilance of our colonial adminis¬ 
tration, and more than their usual precautions, to 
prevent its introduction from Gaul or Britain. 

Our colonists are such ardent importers that they 
are no way particular in procuriiig/fW, blood, as the 
phrase runs, from every region of continental 
Europe ; and it is only right to give warning at 
what risks they run with their fresh blood (i), 
bringing to the colony fresh diseases. Do any of 
our graziers understand the surgical process of 
transfusion 1 

The word epidemic means the prevalence of any 
infectious disease, generally over large extents of 
countries or colonies. If tin's definition is correct 
then have wo no epidemic disease, corporeal, 
affecting man or quadruped, whatever epidemics 
may pervade the minds of the bipeds. 

As for the Cumberland epidemic its effects as 
yet have been chiefly confined to that county. 
Doubtless, men have read reports of its appear¬ 
ance on the Hunter, Liverpool Plains, the Lach¬ 
lan, and other places; but on what sound autho¬ 
rity i That animals may have rather unexpectedly 
and suddenly died is very probable, and most men 
are either afraid, or feel themselves incompetent, 
to institute post mortem examinations. So, like the 
Australian shepherd, who, when any of their sheep 
die from causes imperceptible and diseases un¬ 
known, immediately conclude and report them to 
be “poisoned.” Just so, the owner of such dead 
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carcasses, being unable to ascertain, jumps at the 
received idea of epidemic, and so forwards an ac¬ 
count to the editor of his favourite newspaper. Ho, 
equally enlightened in this case as the reporter, 
hands the document to the printers, ’and thus, 
through the press, the supposed fact is impressed 
on the public sensoria, whereby the opinion be¬ 
comes epidemic at all events on no better proof. 

It forms no part of my present plan to explain 
the different symptoms of endemic diseases among 
sheep and cattle, as I have found from expe¬ 
rience that few take any interest in these dry nar¬ 
rations; but without inspection, the prediction is 
hazarded, that among numbers of sheep which die 
on parts of Liverpool Plains, Cassilis, Lachlan, 
&c., persons competent to determine will diseover 
that the pleura and spongy substance of one or 
other lung will he found adhering to the ribs with 
firmness. This condition is very common on manv 
English downs, especially during arid seasons, 
and depends altogether on IocaLf-. Acs. The re¬ 
medial means adopted arc - .aly rational—well 
worthy of imitation by Australian stockowners— 
an order so fertile of wise men in the cast. Under¬ 
stand not that a major part of sheep which die in 
these pastoral divisions are actually cut off in this 
way, for in many the kidneys and urinary organs 
would appear to he strongly diseased. 

Indeed these local maladies assume a great 
variety of forms, as might he anticipated from the 
great extent aud diversity of colonial districts; 
bat they are all dependent on local causes, which 
require to he studied, both by botanist and physi¬ 
ologist, if men wish to arrive at right and rational 
conclusions. Thus far the differences in sheep. 

The dissimilarity of enteritis and the carbuncle 
murrain is thus represented: — In the latter, 
authors announce formations of tumours, car¬ 
buncles, and ulcers, certain signs of murrain ; the 
French, fievre permcienx carbonculaire. True, 
deposits of bloody matter are found in the sub¬ 
cutaneous cellular textures in both diseases; hut 
these cannot he taken as diagnostics of any parti¬ 
cular disease, they are the consequences of intense 
inflammatory action which at the outset attends on 
each. 

In the Cumberland disease no such {umours or 
carbuncles have ever been noticed, and the absence 
of these fully prove the disparity of the diseases, for 
the appearance of such carbuncles is an undoubted 
sign of murrain, alias malignant epidemic catarrh, 
alias the plague. Without asserting that I have 
made more autopsical inspection of animals than 
any other bush man in the colony, yet, thus far I 
may be permitted to say, that no such carbuncular 
indications have been observed by me in any body 
dead from disease similar to the Cumberland ende- 
mic, and no other persons of adequate skill have 
seen or will find them. Sheep and cattle will die 
from natural causes and in different ways, for all 
the animals lost by disease in Cumberland county 
die not of the Cumberland endemic. Like man' 
grazing stock are liable to a legion of other mortal 
maladies. 

Inthepestis Bovum of German writers, full evi¬ 
dence of fixed murrain is not. clear until the 7th or 
Sth day ; then the hind limbs become paralysed 
the gums and muzzle break out in red spots, which 
soon resolve into white blisters, cough frequent 
the eyes and nose discharge first watery and next 
slimy matter highly infectious ; on the 10th day 
all these symptoms become aggravated, pustules 
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and carbuncles make their appearance, followed by 
diarrhea, and death on the 13th, and in strong 
constitutions the 17th day. In France the 9th is 
the critical day. . . 

This description bears slight similitude to the 
colonial report, published in the Government 
Gazette of June 18, 1852; of which account I 
have since seen no reason for altering or amending 
a single sentence of any importance. The colonial 
malady makes quicker work than the pest of slow 
Germany. From the statements of Mr. Stewart, 
veterinary surgeon, and from some of my own, 
made by both in or near Sydney, in January and 
February, 1851, it would seem that a few hours— 
at most a day or two—wound up life’s last thread 
to breaking under the cruel pangs of enteritis. 

In the case of Murphy, so ably described by Dr. 
Robertson, the pulse became imperceptible in 
little more than twenty-four hours. Morphy met 
with the cause of death in consequence of allowing 
some virus to inoculate part of his arm while skin¬ 
ning one or two sheep which were supposed to have 
died of the prevailing endemic, then broken out in 
the county of Cumberland. In the body of this 
unfortunate the smaller intestines and _ spleen 
exhibited the chief seats of disease; and like will 
he tile case with most cattle cut off by that malady. 
The word most is italicised, because from variety 
of animal constitutions, and the rudiments or 
remains of other diseases, appearance will some¬ 
times be found complicated, and thus, to little 
experience, perplexing in the operation of post 
mortem dissections. 

I am far from denying, however, that from like 
causes like disease will be produced. The exten¬ 
sion of this endemic is a very probable sequence 
to the evil of overstocking. To quote ray own 
words in another paper on this subject—“ Man, 
changeable himself, creates changes continually 
wherever he settles. The visible alterations m the 
gramineous vegetation of various districts, and 
particularly on the superficies ofour oldest occupied 
localities, generate means sufficient to derange the 
constitutions of our grazing stock and the different 
components of the atmosphere (perhaps electricity 
itself) may he co-reiatively altered.” 

Since 18-10 an annual and gradual decrease ot 
temperature marks a recognised change in our 
colonial climatology. With this decrease must be 
noted a more equable distribution of ram, and 
fewer recurring droughts than antecedent to that 
period, although it is to be feared we stand on the 
verge of one at present. The increase of grazing 
stock has augmented to millions, and the consi- 
deration of many mouths, with food requisite for 
them, presses on the minds of discerners. From 
the soil rapacious man takes all he can get, without 
rendering it one-half per cent, for the liberal loan. 
How long this condition of cur state will endure 
rather exceeds the foresight of man ; yet “ Coming 
events cast their shadows before.” Retributive 
justice may apparently slumber, but never sleeps, 
even to the'mysterious third and fourth generation. 

The veterinary art is at the lowest ebb in the 
Australian bush. Every shepherd aims at leech- 
craft—every man is his own farrier. A list ol 
various surgical operations and medical prescrip¬ 
tions, if published, would give enlightened Euro¬ 
peans an odd idea of our colonial common sense, 
apart from science. These nostrums are remark¬ 
ably unique in their composition and defy all the 
“faculties” 


Australian diseases amongst grazing stock 
assume characteristics of their own, sometimes 
wide apart from their prototypes in the northern 
hemisphere. Ovine catarrh has no parallel ill 
Europe, and enteritis only is doubtfully men- 
tioned at remote periods and in few examples. 
The scab in sheep takes a colonial virulence quite 
unknown under other latitudes. Such phases am 
deducible from the mode of management and 
peculiar habits of stock oil our pastures, with some 
other causes cursorily noticed, or may be noticed. 
A practical treatise on these subjects, purely 
colonial, is greatly wanted. If any party of ade¬ 
quate ability and good reputation undertakes the 
task I may feel disposed to aid him with Tanous 
manuscripts, jotted down from my own experience 
and tolerably close observations. But no man will 
be so mad as to write or edit such a work unless 
he is fenced from pecuniary loss by a lengthy list 

of subscribers. _ 

R. Meston. 

Rocky River, March, 1858. 


The Registrar-General, in this monthly return 
of the Health of Sydney, institutes a comparison of 
the sanitary state of the city during the first quar¬ 
ter of 1857 and the first quarter of 1858, which is 
as follows;— 

Comparing the first quarter of 1857 with the first 
quarter of 1858, the general health and condition 
of the population do not seem to have been so 
favorable during the season just past. 

The births were as follows, viz.;— 

1857. ‘1858. 

January .. 192 159 

February . 151 . 

March . I 83 2 °9 


Quarterly Totals 526_ 
The Deaths were as under, viz. 

1857. 

January. 143 .. 

February . 105 .. 

March .. 95 .. 


521 

1858. 

167 

125 

161 


Quarterly Totals 313 153 

The cause of this increased rate of mortality, 
may, in some degree, perhaps, be traced to a higher 
range of the thermometer duri ig the season just 
past, hut there may have been other exciting causes 
at work which the gentlemen of the medical pro¬ 
fession may possibly he able to determine. 

It is lamentable to observe an increase in the 
proportion of deaths of children under five years of 
a^e to the total deaths of the quarter; in 1857 it 
was 182 out of 343, or 53-06 per cent.; in 1858, it 
is 253 out of 453, or 55-81 per cent. 


AttTS.—A curious discovery is said to have been 
made by a French gentleman, whose garden was 
inostinconveniently iuvadedby ants. They swarmed 
at Ramhouillet in his flower-baskets and among his 
ilower-beds to such a degree that it was impossible 
to attack them with boiling water without killing the 
plants. M. du Ribert therefore took another course. 
After stirring well up the ant heaps and removing 
the “ eggs,” he scattered over them a few handfuls 
of guano; and with success, as he states, that his 
whole garden was presently cleared ,—Gardener t 
Chronicle . 
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Stdxey, Month of March, 1858. 

From observations taken at 9 a,m. and 9 p,m 9 each day. 
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SSE. 

SSE. 
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)ark and showery. 
Partial thunderstorm, 
leavy showers. 
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Cloudless tranquil 
* weather, prevail¬ 
ing dews at night. 

Thundercloud. 

1 Considerable cloud, 
f with light showers, 

f Much cumulus and 
f strong sea breezes. 

Jloudless and windy. 

V Cumulus or scud 

Cloudless. 

Calm and warm. 
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Showers. 

Threatening. 

Thundercloud. 

Partial thunderstorm. 
Heavy showers. 

} Large distinct cu- 
J mull. Fine. 
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30-476 

74-3 

81-9 


32-3 

66*5 

1-22 

119110 
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ingle readings. 


29-755 

56-7 


49-6 

... 

511 


... 

0 

Lowest J at 9 a,m. or 9 p.m. 


30125 

67-8 

76-8 

58-4 

18-4 

60-5 

3T4 


4-3 

Means and sums 

March, 1858. 


30-1IO 1 

68-4 

76-8 

59 8 

17-0 

62-5 

415 


5' 6 

Means and sums. March, 1856,1857. 


N.B.—The observations are not corrected for dinraal 
range The principal instruments have been compared 
at Greenwich, and the readings are all reduced ac¬ 
cordingly. 

Pressure .—The barometer is 11 feet above the sea-level 
The greatest range of pressure is *7—1 inches. 

The mean gaseous pressure of drv air is 29*597 
inches. The average weight of a cubic foot of atmos¬ 
pheric air is 527 grs. 

Temperature of Air y —The mean of all self-registered 
maxima and minima is 67'6 degrees. The adopted 
mean temperature of the month is, therefore, 67.7 
degrees Fahrenheit. 

Moisture .—The dew-point is calculated from readings of 
Negretti’sand Zam bra's dry and wet bulb thermome¬ 
ters, by the use of Glaisher’s tables. 2nd Edn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m ,is 63*7 degrees. The mean elastic force of 
aqueous vapour is '528 inch.. The average ^propor¬ 
tional humidity of the air is denoted by 77, per¬ 
fectly dry air being taken as 0, and saturated damp 
air as 100. 

Rain .—More or less rain fell on 12 days during the 
month. The total depth being 3.£ inches. It is 
collected at one foot above the ground, and measured 
at 9 p.m. 


Evaporation .—The total depth of water evaporated with 
full exposure to sun and wind is 4*69 inches. 

Sun's heat is indicated for each day by the highest read¬ 
ing (self-registered) of a thermometer with a 
blackened bulb placed ono inch above the surface of 
the ground. 

Cloud .—The extent of cloud is expressed by the tenths 
of the whole sky covered by it. 

The frrms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred being 
added in figures. 

Cu. Cumulus 22 Ci.-Cu. Cirro-cumulus. ... 0 

Ci. Cirrus.6 Ci.-St. Cirro-stratus . 2 

St Stratus.0 Cu.-St. Cumulo-stratus ... 0 

Ni. Nimbus, ...7 

Winds .—The winds may be thus summed up. 
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Ojoj Rgislrar GeiUral'i Office, Sidney, 12(A April, 1858.. 

HEALTH OF SYDNEY. 

The number of Deaths registered at the Central Office during the month of 
March is 161, viz., 78 males and 83 females ; of these, however, 13 deaths should 
have been registered in January. 

Diseases of the zymotic class and of the digestive organs have been most fatal. 

The number of Deaths registered during the corresponding month of last year was 
95. 

The number of Births registered during March is 209, viz., 101 males and 108 
females, being 48. in excess of the Deaths. 


SUMMART OF DEATHS of both Sexes Registered in Sydney, from 1 st to 31 st March, 1858. 


Causes of Dgatii. 


Zymotic Diseases. 
Endemic, Epidemic, & Con 
tagious . 

SrORAMC Diseases. 

Of Uncertain Seat .—Dropsy 
' and other Diseases of Vari¬ 
able Seat.... 

Of Herrons System.— Dis¬ 
eases of the Brain, &c. ... 

Of Respiratory System .— 

' Diseases of the Langs, &c. 

Of Circulatory System .— 
Diseases of the Heart and 
Blood vessels. 

Of Digestive Organs. Dis¬ 
eases of tho Stomach, 
Liver, &c. 

Of Urinary Organs. —Dis¬ 
eases of the Kidneys, &c. 


Of Generative Organs. 


Of Locomotive Organs — 
"Rheumatism, Diseases of 
the Bones, Joints, &c, 


Of Integumentary System .— 
Diseases of the Skin. 


Old Age. 

External Causes. Violence, 
Privation, & intemperance. 

Unspecified-. 


Dec. Total from all Causes... 



CHRIS. KOLLESTON, Registrar General. 
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THE AGE OP DISCOVEKP. 

The progress .of mechanical invention has 
been so rapid during the past three or four 
years, that it may be useful and interesting 
to refer to a few of the triumphs that have 
been achieved, and to speculate on the 
future direction that the researches of 
human ingenuity will take. 

The experience that has been gained 
by those who have attentively watched 
the first appearance and gradual deve¬ 
lopment of the mechanical marvels of 
the day, may, without their laying claim 
to any power of prophecy, be applied to 
the prediction of some at least of their 
successors. It is a very rare occurrence 
that a new discovery exhibits to the world 
at once all its future proportions. Those 
who some twenty years ago watched with 
incredulity the building of an iron barge in 
England for the carriage of coal, and have 
successively seen the construction of larger 
and still larger iron vessels, until they have 
culminated in th cLeviathan, would scarcely 
have been able to claim the title of prophet 
had they predicted it, for the first step had 
been taken, and the result was within the 
bounds of probability. So also with the 
electric telegraph. When Oersted de¬ 
monstrated the rapid passage of the electric 
fluid through a metallic conductor, and its 
instantaneous deflection of the distant 
needle, and when once it had been found 
to be a reliable fact, the vast results might 
have been foreseen without any super¬ 
natural sagacity. The commencement of 
the art of photography is within the me¬ 
mory of most of our readers, and they will 
call to mind how gradual and how constant 
has been its progress until the present time, 
when it bids fair to drive the artist and the 
engraver out of the field. Even now 
books of biography and of travel are pub¬ 
lished in England, all the illustrations of 
which are photographs taken directly from 
the objects they propose to represent. 
Our shop windows in this city exhibit 
photographic pictures of the scenery of 
tins beautiful harbour that no engraver, 
however skilful, could equal, and for a few 
pence the native of England may procure 
as perfect an image of the loveliest scenes 
of his native land as ever was depicted on 
the retina of his own eye. These wonder¬ 
ful results were, no doubt, dimly foreseen 
by Fox Talbot, Niepce, and Daguerre, 
when first they succeeded in fixing the 
transient image on the mirror or the paper, 
No. 12, May, 1858. 


and although they appeared impossible to 
most minds, they now are seen to be the 
natural consequence of the discovery that 
was then made. 

Let us now see if there is any other 
great discovery, or rather development of 
a great discovery looming in the future. 
We think there is, and would direct the 
attention of our readers to the Times 
newspaper of December 26th, 1857, where 
there is a full and elaborate description of 
Allan’s Electro-Magnetic Motive Engine, 
which seems likely', at no very distant day, 
to supersede the Steam Engine itself. The 
production of sustained power by electro¬ 
magnetism has long been a problem to 
scientific men, and the Government of 
France, jealous perhaps of the great wealth 
and importance that England has achieved 
by means of the Steam Engine, offers a 
reward of 50,000 francs, or £2000 to the 
individual who shall discover a method of 
rendering the voltaic pile applicable eco¬ 
nomically to industry as a source of heat 
or light, or to chemical or mechanical 
science, or to medicine. 

Mr. Allan claims to have made it capable 
of producing mechanical force, and we ex¬ 
tract the following account of his discovery 
from the “ Year Book of Facts” for 1858. 
We may' mention that his electro-magnetic 
motive engine has been referred to a com¬ 
mission, consisting of the most eminent 
scientific men in France, and that they 
have reported most favourably upon it to 
the Emperor. It is much to be regretted 
that the British Government is never found 
to be the first to come forward to reward 
and encourage inventors, who, like the 
prophets of old, are “ not without honor 
save in their own country.’’ 

“ Among the objections made to electro-magnet¬ 
ism, as a producer of useful power, have been, 
first, the cost of the power, and, secondly, the 
shortness of the space through which the power is 
exerted, or, in other words, the want of adequate stroke 
or motion in the force. The power of electricity, when 
applied in the form of an electro-magnet, is wonder¬ 
fully great from comparatively small means, but its 
dynamic power decreases so rapidly through interven¬ 
ing space, being ‘inversely as some unascertained power 

of the distance much greater than the square,’ that the 
range of the maximum effect, or valuable portion of tho 
motive force with a consequent minimum of consump¬ 
tion extends to so small a distance as to be of no real 
value in mechanics. The great problem to solve has 
been to contrive such an arrangement of parts as to 
conveit this maximum of the motive force, through a 
range, although unavailable in itself, into stroke, or to 
give it such an extent of motion as to make it of prac¬ 
tical value as a motive power. Air. Allan’s electro¬ 
magnetic engine has achieved many of these desiderata. 

He has utilized all his power—he has obtained length 
of stroke. By this invention the maximum portion only 
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of the dynamic force is applied, and by the mechanical 
arrangement of parte successively and continuously 
brought into action in a direct form, in accordance with 
the laws of electro-dynamics. Thus applied, there is 
no loss of primary force, and any amount of power and 
any length of stroke can be obtained. In fact, both 
mechanical and electrical conditions are very simply 
and beautifully complied with, and to this alone is the 
success of the invention due. The machine may be 
simply described as consisting of four galleries, each of 
which contains four groups of four electro-magnets 
which are alternately opposite in their polarities, ami 
which, therefore, by induction naturally react upon and 
augment their collective power. Through these magnets, 
pass rods, connected by connecting rods and cranks to 
the shaft of the engine. Each of these rods has a disc 
or keeper suspended on shoulders above each group of 
magnets. The keepers are made with a hole in the 
centre, so as to slide easily upon the rod, and not im¬ 
pede the motion of the latter when it is receiving an 
impulse from a magnet applied to any of the other 
keepeis or discs. The same kind of action is produced 
on each rod, so that as one completes its portion of the 
stroke the next one is commencing in the following 
manner:—At the commencement of the motion the 
upper keeper is placed so near the first set of 
magnets that when a current of electricity is applied 
to them they draw violently the keeper to them, and 
thus move the rod longitudinally through the space 
which separated them. The next keeper is by this means 
brought within the same distance from its magnet, and 
the current of electricity is at the same instant cut off from 
the former and applied to these, which thereupon draw 
their Keeper to them, and so drag the rod through an 
additional space or distance equal to the first. The other 
magnets and their keepers beneath respectively act in a 
similar mauncr in regular succession, and thus tomplete 
the stroke of the rod, when the next row takes it up, and 
so on, until the four rods have worked in the same man¬ 
ner, and given the utmost both of power and length of 
stroke to the machine. Thu ugh the machines have as 
yet only been fixed vertically, yet it can easily be seen 
that the arrangement of the parts allows it to be readily 
adapted to all ordinary purposes, whether vertical or 
horizontal. 

Thus, as far as the first conditions of power and length 
of stroke are concerned, the machine appears to have 
achieved great ends. One has recently been submitted to 
the Emperor Napoleon and the Directors of the Conser¬ 
vatoire as illustrating the first principles of the machine 
which, it is hoped, is to carry off the French national 
prize of JlizOOO. offered to any who can solve the question 
of the practical utility of electricity as a motive power. 
The success of the competitor there is to be attested by' 
the cheapness with which he can produce his power. 
According to the average price of coals in Paris one horse 
steam power per hour can be obtained for eight centimes. 
The average price of zlne is eighty centimes per kilo¬ 
gramme, and the French conditions for gaining the prize 
are the machine shall work one horse power on an expen¬ 
diture of not more than half a kilogramme of zinc, or at 
forty centimes the hour. This would make the cost of 
the electro motive power in Paris five times greater than 
that of steam, but the many advantages which in other 
respects it possesses over the latter power would more 
than counterbalance the disadvantage. According to this 
rate Mr. Allan's machines In England, where coal is 
cheaper, would work at a cost ten times greater than the 
present average price of steam yet many of our first 
machinists and manufacturers say that the invention of 
electro motive engines at as much as eighteen times the 
cost for steam power will pay largely. .Mr. Allan pro¬ 
fesses himself perfectly confident that he can produce a 
machine not only within the working price we have just 
mentioned, but even within the French conditions He 
maintains that It is an error to consider the cost of electro¬ 
motive power as being relatively less * profitable’ than 
steam, and that the error has arisen from the misappli¬ 
cation of the electro magnetic force, not from the neces¬ 
sary consumption of the electric materials, wh ch con¬ 


sumption is inversely as the dynamical ratios of the force, 
lie considers that the materials, on the other hand, from 
their chemical admixture in the battery, although of no 
practical avail for the production of the electric fluid, 
become when produced on a large scale of considerable 
market value, and when sold realise a large per cordage 
of their original cost. But as the cost of the power is 
thus takeu as the standard of success, the expenditure in 
fairness must be regarded from various points of view. 
Thus, then, we must not forget that In Madrid and Lisbon 
the cost of coni for steam power is twico as dear as at 
Paris! that ia most parts of South America, in India, 
aud China, and throughout the East generally, the cost of 
coal is twice as much as that again, so that in those coun¬ 
tries where an easily managed motive power is most 
wanted, electricity may yet compete with steam on an 
equal or even advantageous footing with regard to cost, 
liut a great reduction i the cost of the power may be at 
once effected by not using zinc at all, since iron when 
used on a large scale as an element in batteries may be 
regaided - s almost equally efficacious with zinc, hut the 
cost of the power must be at present a subordinate ques¬ 
tion—at leasr other and more questio is must be decided 
ere the cost can be fairly ascertained. For instance, Mr. 
Allaa fu,Us that there must b ; a certain relation between 
the electric current and the diameter and the length of the 
magnet, though what these conditions are it is difficult to 
say at present. With only a slight modification of the 
relation of the wire to his magnet, he suddenly found that 
he lost four-fifths of his power. Now, here is a problem 
the solution of which must have a vital influence on the 
electro-magnetic power, and, therefore, in its cost of pro* 
duciion. Vet, these disturbing iuflue.ices, whatever they 
are. were not eveu known to exist u jtil now ; and every 
day the general laws which govern the science of electro¬ 
magnetism are becoming more a^d more fully developed.' 1 

So much for English invention, but we 
aie glad to say that the colony is not 
barren of inventive talent. In our pages 
this month will be found a letter from the 
inventor of a machine applicable to agri¬ 
cultural purposes, which we are assured is 
of very high promise. We can only say, 
that at the advice of those competent to 
form an opinion, the inventor has gone by 
the last mail to England, to take out a 
patent, and promises soon to return with 
an agency, by which the tilling of the soil 
may be effected, without incurring the 
primaeval curse inflicted onhuman creatures. 
Another gentleman claims to have a ‘ New 
Propulsive Agent, as substitute for Steam,” 
and invited the press to witness its power, 
within the last few days. The result has 
never been chronicled, but we congratulate 
the colony on this evident disposition in 
some of its population to go-ahead. 

THE HORTICULTURAL SOCIETY’S 
MODEL FARM. 

Tiie Council of the Horticultural Society 
have issued circulars appealing to the 
liberality (or rather, if they understood it 
rightly, to the self interest) of the inhabi¬ 
tants of the colony, to enable them to 
raise the necessary funds for the establish¬ 
ment of an EXPERIMENTAL or MODEL 
farm and garden. The site has been 
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fixed upon, for we understand that the 
Government lias set aside 200 acres of the 
old Government Domain at Parramatta for 
the purpose, and propose to make a grant 
of it to the Society conditionally, on a 
sufficient sum of money being raised to 
erect the necessary Buildings, and to fence 
and stock the Farm. 

It must he acknowledged, we think, 
that these terms are sufficiently liberal, at 
all events for persons with proper feelings 
of independence and self-reliance. We 
have no sympathy with the constant appli¬ 
cations that are made to Government in 
every petty emergency. In this case, 
however, the Government grants only that 
which the public can easily spare. 

The experience that is likely to be gained 
in the operation of such a farm as is pro¬ 
posed will promote the cause of agriculture 
all over the colony, while the contribution 
made by the state is only 200 acres of 
land unfertile at present. 

In order fully to explain the proposed 
plans for the farm, and to raise the neces¬ 
sary funds, it has been determined that 
such members of the Horticultural Society 
and those enlightened colonists who can 
appreciate the advantages such an Institu¬ 
tion is calculated to afford, shall have an 
opportunity of dining together during the 
present month, in some public room in the 
city of Sydney. The Governor-General 
has, we understand, consented to preside 
on the occasion, and a very large list of 
stewards, comprising the names of gentle¬ 
men eminent for their exertions for the 
welfare of the colony, has been published. 
Under such patronage, and with such as¬ 
sistance, w r e may safely prognosticate a 
successful meeting. We only hope the 
stewards will provide a good dinner and 
good wines, and then, warmed with the 
cogent eloquence of the President and the 
conviviality of the hour, we have no fear 
but the necessary funds will be forth¬ 
coming. The Dinner is appointed to take 
place on the 27th instant. 


T HANS ACTIONS OF THE AUSTRALIAN 
HORTICULTURAL and AGRICULTURAL 
SOCIETY. 

SIXTEENTH MONTHLY MEETING. 

Held in the Hall of the Chamber of Com¬ 
merce, Sydney Exchange. 
Tuesday, May 4,1858. 

The Rev. George E. Turner, Vice-Pre¬ 
sident in the chair. 


Members of Council present :—Messrs. 
T. W. Shepherd, G. A. Bell, D. M‘Innes, 
J. Graham ; and about twenty members 
and their friends. 

MINUTES. 

Minutes of the last meeting read and 
confirmed. 

LETTERS. 

Letter read from Mr. P. L. C. Shepherd, 
excusing attendance. 

Letter read from Mr. Walter Hill, direc¬ 
tor of the Botanic Gardens, Moreton Bay, 
accompanied by a beautiful specimen of 
the cone of a new' Zamia, from the scrubs 
of that district, of an immense size, to¬ 
gether with seeds of a Phassolus, described 
by Mr. Hill as the produce of a few seeds 
obtained from Mr. G. Russell, of Sydney, 
which had been fonvarded to that gentle¬ 
man from the Fegee Islands, the pod 
having reached the length of two feet 
six inches in one month, and possessing 
a superior flavour to that of the French 
bean, if eaten in a young state; two 
specimens of cotton, together with its 
seed, accompanied the above, the seeds in 
either case being presented to the Society 
for distribution among its members, with 
the exception of the Zamia, which Mr. 
Hill requested to be forwarded to the 
Australian Museum after being exhibited 
to the members of this Society. 

It was resolved, on the motion of Mr. 
T. W. Shepherd, seconded by Mr. 
Moutrey— 

That a vote of thanks he presented to 
Mr. W. Hill, for his donation of seeds, 
and that the Secretary be requested to 
acknowledge the receipt of the same. 

Letter from the Hon. E. Wise, accom¬ 
panied by the following valuable w'orks, 
(published in America) : “ Sorgho and 
Imphee,” “ Cotton is King,” “ Plank 
Roads in the United States,” ‘"The 
Ptougb, the Loom, and the Anvil 
whereupon— 

It was resolved, on the motion of Mr. 
T. W. Shepherd, seconded by Mr. J. 
Dyer— 

That a vote of thanks be presented to 
Mr. Wise for his really valuable donation 
of books, and that the Secretary be re¬ 
quested to communicate with Mr. Wise, 
acknowledging the receipt of the same. 

PAPERS. 

Paper read from Sir. Lewis Markham, 
of Armidale, on Artesian wells. 

Resolved, that the paper now read be 
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received and published under the Transac - 
tions of the Society, and that the Secre¬ 
tary be requested to acknowledge the 
receipt of the same, and present the 
thanks of the Society to Mr. Markham, 
for his paper. 

Mr, Joseph Dyer wished to make a few 
remarks with respect to the paper now 
read, which he did not wish to go forth 
without a guard to prevent people from 
making experiments in localities where 
their exertions •would be likely to meet 
with disappointment, and that the term 
Artesian well could only be applied to 
those wells where the water flows over the 
surface like that mentioned by Mr. Mark¬ 
ham, at Grenelle, near Paris. He’(Mr. 
Dyer) also begged to differ with regard to 
the cause of the flow from Artesian wells, 
as stated by the writer of the paper, which, 
he believed, was at variance with the 
general opinion on the subject. 

Mr. E. K. Silvester stated that he 
thought the well, which was commenced 
at Darlingliurst, was stopped through the 
breaking of the rod in the aperture 
formed. 

Mr. T. W. Shepherd believed that the 
well was commenced to test the opinion 
which several persons entertained at that 
time in favor of water being found by 
boring in the vicinity of Sydney, which 
opinion differed from that of the Rev. Mr. 
Clarke. 

Mr. T. W. Shepherd read a paper in 
answer to some remarks contained in a 
paper from Mr. Robert Meston, read at the 
last meeting of the Society. 

Mr. T. W. Shepherd said that, no doubt, 
all present had heard of the Cumberland 
disease, which had been so destructive 
among cattle in many parts of the colony, 
the origin of which, as yet, had not been 
arrived at. It struck him, whilst reading 
Livingstone’s travels, that the Cumber¬ 
land disease might he attributed to an 
insect similar to that of the tsetse fly, 
mentioned by that celebrated traveller as 
committing such depredations among do¬ 
mesticated stock in Africa. The animals 
attacked in this colony with the disease, 
showing the same symptoms as those 
spoken of by Livingstone, had caused him 
(Mr. Shepherd) to mention the subject, 
with a view of the attention of others 
being called to the matter. 

exhibits. ' 

The Vice-President exhibited a Lorraine 
rose. 


Mr. Gelding, gardener to Sir Daniel 
Cooper, exhibited a collection of chrysan¬ 
themums, roses, French marigolds, and 
zinnias, for which the Council awarded a 
silver medal, together with two varieties of 
Zulu Kaffir Imphee, from seed obtained 
from the Honorable E. Deas Thomson, 
Esq., C.B. 

Mr. G. A. Bell exhibited specimens of 
California prairie grass, from seed pre¬ 
sented to the Society by his Excellency 
the Governor-General. Mr. Bell stated 
that one bundle of the grass was from seed 
saved from that which he had received 
from the Society, and the other two bundles 
showed die plant in difierent stages of 
growth, after having been cut three times, 
and that he believed it would make an 
excellent pasture grass. Mr. Bell also 
exhibited specimens of the Sorghum sac- 
chartum, which had been cut twice. 

In answer to a question from one of the 
members, Mr. Bell stated that he did not 
think the Sorghum succeeded so well 
when sown broad cast as when planted 
out; if grown in this way he thought cut¬ 
ting improved the crop. 

A new Holeus was exhibited by Mr. 
Bell, which does not produce seed. 

Mr. Gelding was of opinion that this 
plant was far richer in saccharine matter 
than either the Sorghum or Imphee; that 
cattle were very fond of it, and that it was 
propagated readily from cuttings, Sir 
Daniel Cooper having some acres of it 
under cultivation. 

Mr. Brunell remarked, with reference to 
the Zamia which was on the table, that 
starch, arrowroot, and strychnine could be 
obtained from it and plants of the same 
tribe. 

The Chairman stated that the Society’s 
Dinner would take place on Thursday, 27th 
instant. 

MEMBER. CONFIRMED. 

Mr. Thomas Rostron, Waterloo Estate. 
The next monthly meeting will be held 
on Tuesday, June 1. 

COUNCIL MEETING. 

PURSUANT TO CIRCULAR. 

Held in the Society’s Rooms, Tuesday, 
April 27, 1858. 

Present:—The President ; Messrs. F. 
Creswick, J. Graham, M'Donell, Ottley, 
R. Driver, G. A. Bell, D. MTnnes, W. 
Carron ; Dr. Houston. 

His Excellency the Governor-General, 
President, in the chair. 
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Minutes of last meeting read and con¬ 
firmed. 

Report of Exhibition Committee read 
and adopted. 

Tenders for cutting a die for medal 
opened, upon which— 

It was resolved that the Secretary he 
requested to write to the lowest tenderer, 
asking him to submit specimens of Iris 
work to the Council, and that the accept¬ 
ance of the tender stand over to the next 
meeting. 

Letters read from the Hon. E. Deas 
Thomson, Esq., C.B., excusing attendance, 
Mr. W. Hill, Moreton Bay, and circular 
from the American Patent-office, which the 
Secretary was requested to acknowledge. 

Resolved, on the motion of Mr. T. W. 
Shepherd, seconded by Mr. Ottley— 

That a vote of thanks be presented to 
Alexander Dawson, Esq., Colonial Archi¬ 
tect, for his kindness in preparing plans, 
specifications, and estimate of the intended 
farm-buildings at Parramatta, and that the 
Secretary be directed to communicate the 
same to him. 

Resolved, that a meeting of the Stewards, 
for making arrangements for the dinner, he 
called for Monday next at three o’clock. 

Accounts passed. 

Mr. Allen, Hunter-street, proposed as a 
member. 

Mr. J. Baptist excused attendance. 


TO THE SECRETARY OF THE HORTI¬ 
CULTURAL AND AGRICULTURAL 

SOCIETY OF NEW SOUTH WALES. 

Sir, —Considering that the subject of Artesian 
Wells cannot bo brought too prominently under 
the notice of the Society, I enclose you a letter on 
the subject, which appeared in the Maitland. 
Mercury copied from the Adelaide Observer, and I 
shall take the liberty of reiterating one of its 
valuable suggestions:—“ The power of the purse 
being in the hands of the people’s representatives, 
I would merely put it to them whether it would not 
be better to forego one mile of rail-road and apply 
it to the organisation of a permanent staff of Arte¬ 
sian well sinkers, who should be employed in those 
parts of the country most urgently demanding 
their operations. I am confident were such a vote 
passed, it would be productive of more benefit to 
the colony than would at first sight be imagined. 
The hidden interior would be peopled and opened 
up, our flocks and herds would increase, new copper, 
gold, and coal mines would pour forth their riches 
and I shall add from myself, that were such a vote 
put to the country, there would scarcely be found 
one dissenting voice; for then, and not till then, 
will railway shares begin to usurp the unprofitable 
sale of Government Debentures. Deeming your 
influential Society to be the proper channel through 
which may be represented, grievances which check 
or suggestions which may improve the general wel- ! 


fare of the colony, it is almost impossible to place 
them in a proper light, and avoid their partaking 
of a political character. 

I have the honor to be, sir, 

Your obedient servant, 

Armidale, April 26th, 1858. Lewis Markham. 


ARTESIAN WELLS. 

(To the Editor of the Adelaide Observer.) 

Sir—In Holy Writ wc are told that " the wilderness, 
and the solitary place shall be glad, and the desert shall- 
rejoice and blossom as the rose that '* the parched 
ground shall become a pool, and the thirsty land springs 
of water ” Although l am aware that this language of 
the inspired writer is superlatively figurative, as typical 
of the flourishing state of Christ’s Church, yet in these 
latter days, through the skill and ingenuity of man. It 
has received a literal fulfilment—rejoicings have indeed 
been heard in the desert, and the thirsty land has in, 
reality yielded springs of water. 

The French Government, it appears, in their colony 
of Algeria, employ, with a wisdom and humanity which 
redound to their honor, a stafl; consisting of a civil 
engineer, a sergeant of Spahis, and a detachment of 
soldiers of the Foreign Legion, solely in the prosecution 
of a search for water in those arid and sterile deserts, 
which hitherto have been the terror of travellers, conse¬ 
quent on the dearth of that necessary element, and the 
predatory habits of some of the Arab tribes. The last 
report to the French Government by General Desvaux is 
exceedingly gratifying, not only from the success which 
has attended the primary object of the Government, but 
from the revolution which will probably be wrought in 
the social condition of the children of the desert; the 
plentiful supply of water and the formation of settled 
communities doubtless tending to subdue the roaming and 
thievish propensities for which the Arabs have became 
proverbial, I glean from the report in question, which 
has lately been published in the Moniteur Algerien,, that 
'• the first essay was very sucesssful." On the 11 th June, 
H'36,_ a perfect river, yielding -1016 quarts per minutu 
(1,445,780 gallons in 21 hours), at a temperature of 21 
degrees, burst from the bowels of the earth. The joy of 
all the Arabs was indescribable. The news of the mi¬ 
raculous gush of water,, so precious in the desert, spread 
rapidly through the country. People came from afar to 
see ihe spring, to which the marabouts, with solemn cere¬ 
monies, gave the name of the • Fountain of Peace.’ The 
soldiers who had wrought this seeming miracle returned, 
to Biskra without a single sick man, although, during the 
period .of their labours, the centigrade thermometer had 
often marked 46 degrees in Ihe shade. Two other 
borings were also successful, but the supply of water was 
much less abundaol-the first of the two wells, which 
received the name of the * Fountain of the Benediction’, 
yielding only 35 quarts a minute, or 12,600 gallons in 24 
hours, from a depth of 84meters—about 273 English feet; 
the second 120 quarts a minute, or 43,200 gallons in 24 
hours, at a depth of 38 metres—about 183 English feet. 
The gratitude of the Arabs knew no bounds, and they 
showed the most friendly feeling towards the slender 
detachment of soldiers who lived amongst them for weeks 
and rnonLhs together, at long distances from the French 
garrisons. In the Oasis of Sidi-Rached, which was totally 
unproductive for want of water, an artesian well, known 
at the < Fountain of Gratitude,’ yields at the depth of /I 
metres (about 176 English feetj, no less than 4,300 
quarts per minute (1,548.000 gallons in 24 hours), when 
the shouts of the soldiers announced the gush, the Arabs 
sprung in crowds to the spot, laved themselves in the 
welcome abandance, into which the mothers dipped their 
children, while the old Sheik fell on his knees and wept, 
and returned t anks to Allah and the French. At Dim 
Tbuor, a well sunk to the depth of 170 metres (about 553 
English feet), and yielding 180 quarts per minute (64,800 
gallons In 24 hours), W3s at once taken as the centre of 
a settlement by a portion of a previously nomadic tribe. 

As soon as the water appeared, they began the construction 
of a village and the plantation of 1,200 date trees, and 
entirely renounced their wandering cxistance.” 
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f ‘The facts above recorded are exceedingly interesting 
to the general reader, but they are rendered doubly so to 
the Australian. The great drawback to the settlement of 
a considerable portion of our territory arises from the 
scarcity or absence of that necessary element which, 
owing to the laudable efforts of the French Government, 
has been rendered so plentiful in certain portions of the 
Zahara, The Government of this and the neighbouring 
colonies are far too apathetic in opening up the vast 
interior. It-should be the mission of those who colonise 
new lands and who enjoy a high civilization, to endeavour 
by the application of science, to remedy the natural de¬ 
ficiencies. which militate against the successful settlement 
of such lands 1 am sure it will be admitted by every 
one :hat the greatest evil under which Australia labours is 
the scarcity of water in many districts. It is truly 
lamentable to see such occurrences chronicled as '«in the i 

district of-hundreds of sheep and cattle are dying in 

consequence of long-continued drought,’* when -uch a state 
of things might be remedied effectually, at a far less cost 
than the value of the perished sheep and cattle, by the 
boring of some artesian wells, and the proper diversion of 
the water so obtained. Enough has been accomplished in 
some dry districts by theamalagation of those interested — 
foremost among which inny be ranked the tapping of the 
JMurrumbidgee—to show that only labour and capital are 
required to alleviate the miseries and privations of those 
who are located in a L thirsty land,’ It is not my present 
object to treat of runs already occupied, but of those 
waterless tracts of country—anti-oases, if I may coin a 
term—which intervene between country known to contain 
every essential for the sustentation of animal life. For 
instance, between Port Augus a and Swinden's country 
about eighty miles of country exists totally destitute of 
permanent water. With reference to this tract Air. 
Swiuden says if a well were sunk about the middle of the 
desert a country far exceeding anything he ever saw, 
both for vegetation and watercourses, would be thrown 
open. Doubtless the sinking of a well would be a great 
boon ; but the advantages of artesian borings are so pre¬ 
ponderating oyer those to be derived from a common well, 
that I would suggest that an attempt to Introduce the 
artesian system should be first made here. If an artesian 
well were sunk about midway in Swinden’s Desert, and if 
the produce should equal some of those in Algeria say a 
million ami a half gallons a day—by a comparatively 
trifling outlay it might be conveyed the whole line of 
route as far as Port Augusta thus not only 'enderingit 
subservient to travellers, but actually supplying the town¬ 
ship itself. As an instance of the cost of conveying water 
when undertaken by practical hands I will mention one 
fact. A party of diggers in the Ovens district, while 
engaged In a prospecting tour, discovered a number of 
hills the surface of which yielded enough gold to Tf-nder 
its washing exceedingly remunerative : but sufficient 
water for the purpose of sluicing could not 1 e procured 
under twenty miles'" However, they were determined to 
attempt the feat of briuging the water to the gold, iustead 
of the gold to the water ; and having taken levels in their 
own rough way, they commenced work in e niest. and by 
a series of races and rude aqueducts, succeeded in convey¬ 
ing the water over a rangy country the distance above 
named, at a cost of 1 ’50 per mile. Surely, after such an 
illustrati n as this, it is disgraceful to those concerned that 
at such places as Port Wakefield and Port Augusta a drink 
of water is sometimes more difficult to procure than a 
glass of spirits. 

T could enumerate many other places where the artesian 
system would be exceedingly beneficial, but as I should 
encroach too much on your space, I will conclude with 
pointing out one other locality, namely, the overland route 
from 1‘ort Augusta to Port Lincoln, where the bones of 
poor Dutton and his party lie bleaching, victims to the 
bushrnan s curse—the want of water. As but compara 
tively little of our western territory is as yet taken up, this 
will, doubtless, be the highway for those who may be desi¬ 
rous of extending their flocks in that direction I believe 
a sum of money was placed on the estimates for the pur¬ 
pose of sinking wells along this line of route, but I have 
not heard whether the party employed have been success¬ 
ful in procuring water or not. 


The power of the pone being in the hands of the 
people's representatives, t would mercty put it to them 
whether it would not be better to forego if the funds of 
the colony will not otherwise allow it one mile of rail¬ 
road £ i ".000 per annum, and apply it to the organisa¬ 
tion of a permanent staff of artesian borers, who should 
be employed in those parts of the colony most urgently 
calling for their operations I am confident if such a vote 
were pa-sed it would be productive of more benefit to the 
colony ihan-wopld at first sight be imagined. The hidden 
interior would be opened and peopled, our flocks and herds 
would increase, new copper mines would pour forth their 
riches with coil in abundance to reduce their proceeds 
into copper, and a home market would be found for our 
cereal produce, which promises ere long tn be a glut: in 
fact, every conceivable advantage would flow from opening 
the interior—a thing which can only be effectually done by 
the introduction of the artesian system. G. L. C. 

ARTESIAN WELLS. 

TO THE SECRETARY OF THE HORTICULTURAL 

AND AGRICULTURAL SOCIETY OF NEW SOUTH 

WALES. 

Sir— Of all other subjects which concerns the 
affairs of men, least, I believe, is known of the 
internal construction of the world we live in, and 
that little which can be relied upon is entirely the 
result of practical experience. Various are the 
theories propounded by theorists on this subject; 
but while they remain founded only on supposition, 
or conclusions arrived at from certain indications, 
which may or may not produce certain effects as 
a guide or assistance for any useful purpose, they 
must be treated with perfect indifference in the 
absence of more positive proof. Therefore, in lay¬ 
ing this paper before the Society, I wish it to be 
distinctly understood that the observations I intend 
bringing under notice nre those of an everyday 
pracfical man, and not of a geologist, as I have no 
pretensions whatever to a knowledge of the science; 
but believing that they will prove both useful and 
interesting I now submit them, conscious of the 
fact that, like the subject matter of which I treat, 
they will find their own level. 

To practical experience we are indebted for our 
present knowledge of Artesian well sinking, and 
from such experience we know that by a simple 
plain hole being bored in the earth to a considei. 
able depth the water is projected to the surface, 
and that with considerable force. There is a cause 
for all things; to explain this cause, and show the 
principle upon which Artesian wells are founded, 
is the object of the present paper. 

As water is the principal subject matter to be 
j treated upon, it is most essential that we at once 
become acquainted with the properties of action, 
which immediately affects the present subject. The 
principal power by which water is governed in all 
its physical actions is pressure—pressure by atmo¬ 
spheric action, and pressure by its own weight as 
a fluid body. To illustrate this atmospheric pres¬ 
sure it is only necessary to insert a tube in a 
bucket of water and abstract the air by suction, 
the vacuum in the tube becomes instantly filled 
with water, caused by atmospheric pressure on the 
water in the bucket around the tube j the pressure 
of water self-supplying the material which forms 
the structure, and thus a miniature pillar of water 
is formed in the tube, and there sustained by 
atmospheric pressure on the water surrounding the 
tube. Thus, then, we have positive proof that a 
predominance of atmospheric or other pressure 
will cause water to ascend in any tube, and thus is 
the one great principle upon which Artesian wells 
are founded. 
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All Artesian wells are on one principle, as far 
as their construction is concerned, but the flow 
of waters is caused by two kinds of pressure : 
pressure produced by the geological structure of 
the locality, and pressure by self-action as a body 
of liquid, consequently some wells are not at all 
depending on geological pressure, but entirely on 
the altitude of the course of supply. 

The most remarkable Artesian well is that at 
Grenelle, near Paris, its depth is 1806 feet, it was 
completed in JS41, and has since continued to 
yield at the rate of 600,000 gallons per hour. The 
opportunity of ascertaining the temperature of the 
earth was not neglected, thermometers indicated 
74° F., at a depth of 442 yards, and at 550 yards it 
stood at 79° ; at the depth finally arrived at, of 
1806 feet, the temperature of the water, which rose 
to the surface, was 81°, corroborating previous 
calculations on the subject. And now that the 
skilful labours of so many years is completed the 
Parisians regret that the submarine sheet of water 
had not lain 1000 yards beneath the surface, that 
they might have an overflowing stream of water at 
104°, to furnish a cheap supply to their numerous 
hot bath establishments, when the water was 
attained in this well the boring rod descended seve- 
yards, proving the existence of a most extensive 
bed of waters, and I quote this instance to hear me 
out in some assertion which I will make hereafter. 
(See Dr. Ure on Artesian wells.) 

In boring for Artesian wells it is not uncom¬ 
mon, in penetrating through the great or primary 
rock, to tap a spring whose source of supply is at 
a higher altitude, or above the level of the surface 
of the locality, and consequently the water ascends 
to that altitude where resistance overcomes pres¬ 
sure or the level is attained. From this it will be 
seen that in the absence of a test with the boring 
rod geological opinion is not to be relied upon, 
for a surface composed of any description of rock 
is equally as favourable an indication for the 
construction of Artesian wells as any other kind of 
geological strata, and one bore at a considerable- 
depth ough. to be sufficient in each district to test 
the capabilities, and prove beyond doubt its geo¬ 
logical structure. 

From the unevenness of the earth's surface, 
principally caused by the flowing of waters and 
continued drainage, many may be of opinion that 
there is no regularity in its construction ; but in 
this they are quite mistaken, for as the progeny of 
all things, in some one way, resembles the parent, 
so does the tree in its construction resemble the 
earth. If we examine a tree we find it composed of 
rings or layers of wood, each ring indicating a 
period of time, increasing the size, and of course 
increasing the pressure, and in many are to be 
found miniature Artesian wells in the shape of holes 
and incisions to draw off the sap, to serve some use¬ 
ful purpose for mankind . So it is with its parent 
the earth, which is regularly composed of layers of 
clays and rocks, each indicating a period of time ; 
the deeper we penetrate the more compressed the 
substance, and to this pressure may be attributed 
a process of formation which is continually going 
on, that is, the sand and other minerals that now 
float loosely on the surface may, in the course of 
ages, through this process, become solid rock. 

In the many shafts which I have assisted in sink¬ 
ing, or superintended the einking of, after leaving 
the surface I never after met with alluvium or allu¬ 
vial soil. As each strata indicates a period of time, 
and each in quality differing from the other, it is 


from present appearance reasonable to conclude 
that each strata yielded its own peculiar herbage, 
but the absence of alluvium leaves no indication 
of vegetation, and if it were not for other and 
satisfactory proofs we would be apt to conclude 
that in those periods no vegetable substance did 
exist j but, as I have stated, we have other and satis¬ 
factory proofs in the shape of charcoal and petri¬ 
fied wood, and the absence of alluvium is easily 
accounted for when we consider that it is decom¬ 
posed vegetable and other matter, and being per¬ 
fectly soluble it is in course of time carried oft' by 
evaporation, and, therefore, in those strata nothing, 
is left but the original composition— pure mother- 
earth, and , consequently, not even a shadow is 
afforded on which to found an opinion as to the pro¬ 
ducts of each geological strata. 

However, for our present purpose it is sufficient 
to know that there is regularity in its construc¬ 
tion, and that each layer is saturated more or 
less with moisture, the deeper we penetrate the 
greater the pressure, and as pressure and moisture 
engenders heat, this pressure satisfactorily accounts 
for the temperature of the earth and. of course, all 
hot springs not influenced by volcanoes. 

Gravel and sand saturated with water, and rest¬ 
ing on a harder bottom, is a most favourable strata 
for Artesian wells, while a strata of rook at a simi¬ 
lar distance is most unfavourable, for, though it 
may he only a few yards in thicknesss through, its 
area or extent may be many miles, thereby form¬ 
ing a dome or roof, and sustaining in itself a groat 
amount of pressure, which otherwise wou'd affect 
the strata beneath and force the water through the 
conducting pipe. 

The well at Grenelle proves beyond a doubt the 
existence of most extensive beds of submarine 
waters in the bowels of the earth, and to account 
for such with any degree of satisfaction the most 
reasonable conclusion is that they were once exten¬ 
sive volcanoes, now extinct craters filled with 
water by infiltration and hermetically scaled by 
the hand of time, and as we know from the flow of 
waters subject to considerable pressure. The extent 
of such reservoirs can never be satisfactorily 
defined, they, in all piobability, are very extensive 
lakes, or, for what we are likely to know may come 
nearer in magnitude to seas; and it is not at all 
improbable, when we consider the great weight and 
pressure of the ocean, that the process of filtration 
in many cases is the soutce of supply, consequently 
it is very necessary to inquire into the probable 
properties of action which are likely to govern 
such submarine waters, for it does not follow that 
they are subject to similar atmospheric action 
which surface water is governed by. In fact, 
they must be free from those surface laws which 
constitute up and down, for this tendency in sub¬ 
marine waters is entirely governed by pressure, 
and as this pressure must be equal on all sides, no 
matter where the tube is introduced, as it is by 
this law the flow of waters is entirely govern'd, and ' 
the only resistance the weight of atmosphere in the 
tube. Thus, a bladder of water subject to pressure 
is a miniature illustration of a submarine lake. Itj 
then, we can conceive an extensive submarine lake 
we must also admit of the vast body of air which is 
there confine!, and, of course, subject to most 
powerful pressure, and as pressure aud moisture 
engenders heat, and heat expands air, I can easily 
imagine that where such submarine lakes are 
within the influence of the deep set roots of burn- 
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in? mountains, the expanding force of heat over¬ 
comes resistance, and to atmospheric explosions so 
caused may he attributed that hitherto unknown 
power, the devastating and terrifying earthquake, 
to which Artesian wells, as an exhaust pipe, would 
ever prove a sure and patent safety-valve. In 
making this observation it must be admitted by the 
most sceptical that it is not entirely void of reason ; 
it is produced by heat in wood and rock, and are not 
the same ingredients iu the bowels of the earth 
ready at any moment to produce similar effects ! 
In Jact, from all we know of such shocks it is fully 
borne out and substantiated. The trembling of the 
earth and low rumbling sound can in no other 
way be more satisfactorily accounted for than by 
the expanding power of pent-up air overcoming 
resistance and bursting the dividing walls of other 
caverns; its silence accounted for by the fact, that 
sound is entirely indebted to atmospheric resist¬ 
ance, and, therefore, though the power may be very 
great where there is no atmosphere to resist, there 
can be little or no sound. 

I have the honour to be, sir, your most obedient 
servant, Lewis Makkham. 

Armidale, April 21,1858. 


MR. T. W. SHEPHERD’S REPLY TO ROBERT 
MESTON, ESQ,, ON THE PASTORAL INTE¬ 
REST (ALL RIGHT !) AND GENERAL EX¬ 
HIBITION OF LIVE STOCK. 

When one man accuses another, not merely of 
censuring, but of censuring harshly, and with a 
want of urbanity, the accuser ought to feel quite 
certain that he finds sound cause for laying the 
accusation. In a paper by Mr. Robert Meston, 
entitled as above, read at our March meeting, I 
am thus accused, and I will now, with your per¬ 
mission, endeavour to show that the writer has 
failed to find sound cause for the accusation, and 
that therefore he has placed the cap which he 
intended for another upon his own head. The 
following is Mr. Mestou’s complaint:— 

“ When one man accuses another, not merely of 
committing a mistake, but a great mistake, "the 
accuser ought to feel quite certain that he finds 
sound cause for the accusation.” 

“ Ur. Meston is censured by Mr.T.W. Shepherd, 
at the thirteenth monthly meeting, of the Horti¬ 
cultural and Agricultural Society, for committing 
a great mistake, hv stating in a paper entitled 
“ Agricultural Associations and Improvement 
Societies,” read at the twelfth monthly meeting, 
“ that it was to be regretted that Pastoral Interests 
had been omitted in the Society’s plan, and more 
especially is thrown overboard W the prospectus of 
your Sydney Magazine.” 

“ The term great mistake sounds rather harsh ; 
the adjective might at least have been thrown out.” 
Further on Mr. M. says:— 

“ Out of this error in judgment good may yet 
come, and our friend T. W. S. is to be cojnmeuded 
for setting the pastoral interest right in this parti¬ 
cular, although the manner was not (!) scarcely 
over urbane to an absent member.” (Probably 
the “not” is an enor of the press.) 

Tt appears that my great fault lies in using the 
adjective great before the noun mistake, and that 
without showing cause; and in the absence of the 
member. In the first place, the remarks com¬ 
plained of were made without forethought; and 
made extempore at the meeting. I may or may 
not have used the offensive adjective, but granting 


the reporter to he correct, I cannot see that by 
using instead the adjective small, iu its superlative 
degree, I should have been a spec more urbane, or 
an iota less harsh. But if our worthy friend thinks 
differently, I am quite willing to withdraw the one 
and substitute the other, so that we shall then have 
it the very smallest mistake imaginable. I have 
also yet to learn, for Mr.M. has not convinced me, 
that by, in a friendly manner pointing out to the 
writer, or to the hearers of a paper read, that on 
some point put forth, he is mistaken, is censure at 
all. Were it my own case, I should, most cer¬ 
tainly, esteem it a kind favour. Well, now let us 
see what this smallest of mistakes was, and whe¬ 
ther I was justified in using the word mistake at 
all, and as the discussion will apparently enlighten 
Mr. M. and some of his pastoral friends with 
regard to the “ plans” of this society, and thus set 
us right with those (if any) who like Mr. M., 
imagine that the improvement of pastoral concerns 
is entirely thrown overboard by us, I feel confident 
that you will permit me to occupy your attention 
for a few moments longer. 

The first rule sets out, “ that the objects of this 
society shall be the encouragement, improvement, 
and developement, of agriculture, and horticul¬ 
ture,” &c. Mow I would ask, taking the general 
acceptation of the word agriculture—Would not 
the very first rule of the society he broken if pas¬ 
toral interest were “thrown overboard?” Was 
there ever yet a society, calling itself agricultural, 
which ignored the importance of improving pas¬ 
tures and stock ! And as further showing that 
the pastoral interest is not omitted iu the plan of 
the society, the 3rd clause of the same rule says, 
“ Institute exhibitions at which prizes shall be 
awarded for superiority in all kinds of produce 
stock and manufacture.” 

This will show, at all events, that as far as the 
plan of t ie society is concerned, the pastoral in¬ 
terest is not thrown overboard or omitted. Fur¬ 
ther, I would ask Mr. M. to point out what way 
the pastoral interest has been neglected in practice 
by the society, or whether any other branches 
have had an undue share of attention from it. 

It is true, indeed, that no shows of stock have 
yet been held, but for this the Council have over 
and over again expressed their regret and inability, 
from want of funds, Src. Besides the “ pastoral 
interests” keeps their support in pockets, not more 
than ten per cent, of so many of the members of 
the society coming under that head. It is also 
true, that periodical exhibitions of produce and 
machinery are held in Sydney, but these are con¬ 
sidered more than self-supporting both directly 
and indirectly. And it would surely be curious 
logic, to do away with all exhibitions because we 
are unable ptoperly to get up a cattle show. One 
stock show, properly managed and well filled, 
would swallow the gross income of the society for 
two years. I am one of those who think that the 
monthly meetings have been the most successful 
operation of the society up to this time; and at 
these I maintain that the pastoral interests has had 
more attention paid to it than any other of the 
society’s objects, and if not one paper had been 
read bearing upon pastoral pursuits, no one has 
any right to complain hut the society, which pro¬ 
vides the room, the light, the audience, and the 
publication. If the soeiety invites, as it is con. 
stantlv doing, the attention and assistance of gen¬ 
tlemen connected with all the branches of agricul¬ 
ture and fail to find it in one, who is to blame! 
Who, I ask, Mr. M.’s friends, or the like ? 
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I perfectly concur in the views of the writer 
with regard to having stock shows held alternately 
in the different centres of population, but most 
certainly, never before heard that it. was intended 
to hold them in the City of Sydney. "Whenever 
these stock shows however are held in the interior, 
or away from the society’s head quarters, (which I 
presume will be its model farm) the city or town 
at which such show is to be held should find the 
funds for erecting the necessary sheds and pens, so 
that the funds of the society might be devoted to 
the prize list. The society in common with myself 
is much indebted to our friend, Mr. Robert Meston, 
for many practically instructive papers which he 
has furnished to the society; and 1 can assure 
him that my only object in explaining what ap¬ 
peared to me a mistake, was to prevent a statement 
going abroad, from one of our best men, calcu¬ 
lated to injure our society with the public, and 
most certainly not with the (as it would be in me) 
presumption of censuring him even in a mild form. 


NATIVE PLANTS, AND THE AGRICULTURAL 
HORTICULTURAL, AND PASTORAL 
RESOURCES OF AUSTRALIA. 

No. 6. 

T. W. Shepherd. 

My last paper (No. o) concluded with some remarks 
on the mc.-ssity for the centralisation of agricultural 
populations, in order to develope and realise the highest 
state of agricultural prosperity of which a country is 
capable, and with a promise to* consider this part of'the 
subject a little further in my next. This promise, with 
much pleasure, I now proceed to fulfil. 

Agricultural prosperity, in. a national sense, I take 
to mean the ability of a country to supply itself directly 
with those cultivated productions of tho earth for which 
its natural circumstances adapt it, particularly with 
those necessaries of life which are indispensable, with¬ 
out the infliction of hardship or privation on any class 
or section of its people, either morally or physically, to 
this may be added the power of exchanging these pro¬ 
ducts with other countries with reciprocal advantage. 
That Australia is not now, or likely to bo for some 
time, permanently in this position I have already 
shown. It is true that her wool and gold at present 
enable her to procure all she wants, either of the neces¬ 
saries or tho luxuries of life; but it is also true, as 
we have already seen, that without the employment of 
artificial means the first (wool) has reached its maxi¬ 
mum, and the last (gold) at best is precarious, as the 
experience of ages teaehes mi. 

Amongst othur causes, mentioned in my last paper, 
as having a tendency to withdraw the attention and 
energy of tho colonists from agricultural pursuits was 
the system so long pursued of surveying and laying 
out the public lands for sale. With this cause must he 
associated the geneial policy of the country during the 
major part of its career. This policy was calculated 
to disperse rather than to concentrate population, and 
so far as the agricultural portion of tho community is 
concerned has really accomplished the former. The 
consequence is that we have no considerable district 
taking the lead in agricultural development. Of 
course my present remarks are intended to apply more 
particularly to New South Wales, because it is my 
intention presently to compare the present agricultural 
position of the other throe great Australian colonies 
with that of hers. Another consequence is that large 
numbers of people have been induced, if not compelled, 
by circumstances beyond their control to settle (live) in 
towns, who, if sufficient encouragement had been hold 
out to them* might have been happy and thriving far¬ 
mers now, instead of discontonted, unproductive,^ and, 
most probably, unhappy citizens. Other causes may 
have contributed to this dangerous result—no doubt 
they have; and chief among these I consider is our 


great and unexampled wealth; because the diffusion 
and dispersion of such wealth enables large numbers of 
people to live, subsist, vegetate, or exist, with very small 
exertion of their own. Rut, again, this same wealth is 
the result of the aforesaid policy, which, no doubt, was 
its chief end and airu, and the existence of which proves 
that it lias boon so far pre-eminently successful. The 
aim of the colonists, no doubt, was to take advantage of 
the apparently unlimited pastoral resources of tho 
colony, and really' the extraordinary’ speed with which 
these have been developed would very naturallv lead 
to the setting aside of other pursuits, consequently our 
policy"was directed chiefly by this view, and in carry¬ 
ing it out it became a loading principle to settle, as 
soon as may be, the whole of our vast territory. Town¬ 
ships were laid out and sold where none were required, 
and land was sold in all directions, often wlieie, pro¬ 
bably, it will not be made use of for agricultural pur- 
peses for generations to come. By this means the 
inhabitants became scattered, much capital unprofitable 
sunk, and energy wasted. It would have been well tor 
the country had this rare for wealth been tempered by 
a little caution and foresight. Had it been so I cannot 
see that it would have impeded to any perceptible extent 
tho development of the pastoral resources, while it 
would have rendered the present position of the coun¬ 
try a much safer one, both physically and morally, 
than it now is. 

Much more might be said by way of illustrating this 
view of tho subject, which would probably render the 
position I have taken plainer and more convincing; 
out this must he dispensed with, for our rules very 
properly exclude from our meetings any discussion (if 
the debatable^ political questions of the day’, and fur¬ 
ther illustration conld scarcely be made withont tread¬ 
ing upon the forbidden ground. That which has been 
already advanced with respect to the aims and conse¬ 
quences of the policy hitherto pursued by the countrv, 
has been done in no discontented mood or complaining 
spirit, and it appeared to me to be rendered necessary 
in order to remove an erroneous impression very gene¬ 
rally' entertained both in this country and out of it also, 
namely’, that our unsatisfactory agricultural position 
is chiefly the consequence of a barren soil and au unfa¬ 
vourable and arid climate; and that wo are now in 
that position in spite of great inducements afforded to 
agriculturists by’the legislature, while the truth in 
both cases is the very opposite of this. 

_ It has been said already that the four great Austra¬ 
lian colonies are, each and all of them, capable of 
I agricultural development to such an extent as to pre¬ 
clude altogether the necessity- for the importation of 
bread stuffs, at a 11 events, from foreign countries, I am 
convinced that this view is a correct one, and wish to bo 
understood as entertaining it without the most remote 
idea of having recourse to protection, or in other words 
to a policy which would make tho agriculturist pros¬ 
perous at the expense of his fellow-colonists engaged in 
other branches of industry. If Australia cannot pro¬ 
duce those commodities as cheaply as other countries 
can supply her with them, it would be -wiser to give up 
the idea of agriculture altogether, rather than to keep 
it up as a mere expensive amusement. Those Austra- ' 
liatLs who have proclaimed that their country is onlv 
fitted for the shepherd and the stockman (as leading 
ones have done), exhibit themselves and their countrv 
in a very humiliating aspect. 

But in spite of these authoritative (and, from tlicir 
authority, apparently conclusive, but to me apparently 
hypocritical, interested, and selfish) assertions 1 hope to 
show, from what I have already advanced and from 
what I have still to sav, and to show triumphantly, that 
Australia is destined not only to supply herself with 
those indispensable necessaries of life which all 
countries require, but also to assist in supplying with 
them the thickly and over peopled countries of the 
world, such for instance as China and India, in 
exchange for those productions for which their climates 
and circumstances move particularly adapt them, and 
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which we cau procure from them cheaper than they 
could be produced by ourselves. 

Suppose we were to compare such an estimate of the 
capabilities of the country as these quasi authorities put 
forth, with the proud capacity of other countries, aye, with 
that of any other country in the world, where should we 
put Australia ?—what could we term her than the 
greatest desert upon the fare of the earth ? For this com- 
parison we will not go to England or to America, when 
science renders the productive mechanical powers of one ' 
man equal to sixty without it, or to China where there is 
little more thJm standing room for the people ; but I 
prefer going to a small island in the Pacific ocean, not 
by any means so fertile as many others that could be 
mentioned, but I prefer it because it was originally 
settled by Englishmen—I mean Pitcairn’s Island, 
This island includes an area about equal to one of our 
official sections, 040 acres or a square mile, and of this 
a considerable portion is unavailable from its rocky 
and precipitous nature, yet on it from 150 to 200 people, 
requiring European or American clothing, Chinese tea. 
&c., &c„ were able to live happily and comfortably, 
chiefly by means of the cultivation of the soil, and that 
cultivation of the most rude and primitive nature. Now 
in tliis country we have, if we clioose to uso-them, all 
the scientific appliances and advantages of the most 
advanced nations. And yet, instead of 040 acres of 
land supporting 200 of our people, the patriots (?)before 
spoken of, would make it appear that it required three 
times as much of Australia to support one individual; 
that Pitcairn's Island was 000 times per square mile 
more productive than their own country : or that Pit¬ 
cairn’s Island, if merely of the equal average capabi¬ 
lities of Australia, would be about sufficient to support 
the third part of a man, instead of 200 people. 

It may be thought that I have chosen a very singular 
illustration—so no doubt I have, because, perhaps, 
there is not another one so good. 3Iy answer is, that 
although T miglithave found others, which would have 
told as strongly, if not more so in some respects, yet 
that under all circumstances the one adduced is the 
best, because the extent of the island was so easily 
defined; because its people were neither highly civi¬ 
lised, in the conventional sense of the term, nor yet 
uncivilised savages, but an intelligent, moderately edu¬ 
cated, and virtuous British community, although, from 
the circumstances of their origin, unacquainted with 
the scientific cultivation of the soil ; and, because, the 
islanders were so far removed from neighbours that it 
cansot be supnosed they had anything to depend upon 
for food and clothing but the productions of their own 
island, and the surplus of these to exchange with visi¬ 
tors for such other cJqtbing, luxuries, &c., as they might 
require. 

On reference to my papers No. 1 and 2 of the present 
series, it will be seen that I have put down the pas¬ 
toral capabilities of the country at a very high figure. 
But as I believe that I am the first who has proposed 
the improvement of our natural pastures, I think I 
am justified in concluding, that the parties who agree 
with the assertion about the shepherds and the stock - 
men, meant nothing more thau the pastures as nature 
left them, with the exception of the driving off, or 
exterminating the unfortunate original human inha¬ 
bitant with dark skins, and their cattle, the kangaroo, 
in all its varieties. And as I have already shown, 
that under these circumstances Australia has reached 
somewhere about her maximum amount of productive¬ 
ness, which will not be sufficient of itself to maintain 
much above a million of people, it will appear that the 
comparison drawn is not an unfair or overdrawn one. 

In ^ comparing the agricultural positions of these 
colonies with reference to one another, I will commence 
with Van Dieman's Land, or Tasmania, because, for 
many years, she held the leading position in this 
respect. Her climate is well suited for the cultivation 
of those productions, which constitute the most impor¬ 
tant items of human food- But in this respect she has 
no considerable natural advantage over the other three 


colonies, certainly not to such an extent as to war¬ 
rant the lead she has so long kept. This being 
admitted, the question is naturally suggested:—What 
caused a greater developement of her agriculture? 

I think the answer to this question is easy. Tas¬ 
mania is comparatively a small country. The avail¬ 
able natural pastures were soon occupied, and no- 
other graud natural resources existed, consequently 
the policy of the people was not directed away 
from agriculture, by such glittering prospects as were 
held out to the settlers in the other Australian colonies; 
but on the other hand, the leading fpatore of their 
policy necessarily became the encouragement of agri¬ 
cultural developement; and probably, had it not been 
for circumstances, over which they had no controul, 
such as the discovery of gold in colonies adjacent to 
her shores, &c., she would still hav e been enabled to 
supply whatever deficiencies might have taken place in 
bread requirements amongst her neighbours. And 
even notwithstanding the success which has hitherto 
been enjoyed by the island, I am of opinion, that the 
benefits arising from a greater concentration of the 
agricultural population has been very much over¬ 
looked by her leading men. 

Port Phillip, or \ictoria, also rejoices in a soil 
and climate surpassed by few other countries, but the 
same causes which operated as a check upon agricul¬ 
tural developement in New South Wales operated 
there also, and perhaps even to a greater extent. Vic¬ 
toria was originally settled for grazing purposes alone* 
the pastures as a whole were the richest in Australia, 
and her pastoral riches were so rapidly developed as to 
not only astonish the world, but almost to turn the 
heads of the settlers themselves. But the boundaries 
of the colony were defined and the limits of pasturage 
soon reached, thus nutting the further extension of this 
wondeiously enriching pursuit to a stop—no more 
country for occupation existed. In ibis respect Victoria 
had an advantage of New South Wales, as far as the 
direction of the attention of the people to other than' 
pastoral pursuits was concerned, for as yet, the limits 
of occupation in the latter, are not ascertained. Of 
course, when it was found that there was no more room 
for flocks and herds, the people began to pay attention 
to the cultivation of the soil, and in spite of difficulties 
which former policy had permanently placed in the 
wav, Victoria was fast rising in an agricultural respect, 
when the discovery of gold burst upon her, and for a 
time overturned all the progress made. She is now 
recovering from the shock gradually, but sorely, and 
most probably, in a very few years hence, she will, at 
the very least, produce enough corn for her own con¬ 
sumption. 

South Australia, although comprising a very large 
slice of our “inland continent,’’ vet has never become 
great amongst the pastoral Australias, Her early ex¬ 
plorers fouud large tracts of uselessly barren country* 
and reported accordingly. It was also found that the 
wool she produced was inferior in quality. These and 
similar circumstances resulted in turning the people’s 
attention to agricultural pursuits, and the policy of 
the country was of eourse directed to the best means of 
turning her agricultural capabilities to account. With 
regard to fertility of soil and adaptability of climate, 

I am of opinion that South Australia has not tho 
slightest advantage; indeed, with regard to the latter, 

I am inclined tolhink that she has a disadvantage, as 
compared with her three sister colonies. 

Asa wheat producing countiy, South Australia most 
certainly deserves to be placed first amongst the four 
colonies,—and this proud position she owes, in some 
degree, to the peseverance, energy, and foresight of 
her people ; it does not, however follow, that they are 
more pei-severing-, energetic, or foreseeing than others. 
But concentration is one of the most powerful causes 
which has operated not only to give Adelaide wheat 
the reputation of being the best m the world, but has 
also enabled them to cultivate their wheat, and sell 
their flour to their neighbours* in spite of foreign com* 
petition, and to do this profitably in spite of gold- 
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digging wages. Thu most important agricultural dis¬ 
tricts of South Australia were originally laid^ out and 
sold in small blocks, called sections, varying from 
forty to eighty acres each. Amongst these the excur¬ 
sionist may walk for miles, and seo on either side ot 
him cultivated farms, side by side, without a blank 
spot* This concentration of farmers enables one to 
profit by the practice and experience ot another, and 
for this cause alone should always bo followed in a 
young country, where, most likely, the new settler has 
not only much to learn, but much to unlearn, before 
he can be said to understand his business. 

Some years ago I visited South Australia, at which 
time she was not much talked about as an agricultural 
colony, and the farms, of course, were fewer and far¬ 
ther between. On this occasion I frequently saw wheat 
crops growing in the forest, amongst the trees; the 
land had been ploughed, no doubt, as well as it could 
be, under such circumstances, and in most cases I 
found, the owners of these crops were Germans; and 
they explained to me that the trees were left standing 
to shade the wheat from the too powerful rays of the 
sun. I guess and calculate, as brother Jonathan has 
it, that no such farming is to be seen there now. These 
farmers would, by comparison, as soon as neighbours 
came, correct their error. The other great agricul¬ 
tural benefits arising from concentration have been 
already explained, and therefore need not be further 
alluded to at present. 

On the whole, I have cotne to the conclusion, that 
any one of the four Australian colonies spoken of, 
could produce wheat and other grain as well as South 
Australia, and would have done so if policy had been 
pursued in that direction at as early a stage in their 
history, or if concentration could now be carried out 
to a similar extent, as no doubt it will be, some day. 
In the meantime, it is our duty to do all we can to 
enlighten the farmers we have, with regard to the im- 
improvements taking place all over the world, as well 
as with regard to those takiug place amongst ourselves ; 
and when this society is enabled to carry out its con¬ 
templated experimental fartn and garden, no doubt it 
will be conducted in such a manner as to afford the 
very best model for fanners to follow. 


THE PHILOSOPHICAL SOCIETY OF 
NEW SOUTH WALES. 

The first meeting for the year of the members of 
this Society took place within the Australian 
Library, Bent-street, on Wednesday, 12tb inst., 
when an interesting conversazione succeeded to 
the formal business of presenting the financial 
report, and electing office-bearers for the current 
year. About fifty gentlemen were present. The 
President (Sir W. Denison) having taken tire 
chair, stated briefly the objects of the meeting. 
He congratulated the Society upon its increase 
of mem'ers, now amounting to 174. Some 
papers of great interest had been given during 
the past year, and he trusted those presen 
would consider it their duty, not only to attend 
the meetings, hut also to contribute information, 
not for the Society alone but for the public at 
large. He might say the results of their past 
meetings had been fairly reported, both by the 
newspapers and the Sydney Magazine. The num¬ 
ber of papers read during the past year was 
eleven. The state of the funds of the Society 
was very satisfactory. The expenses had not 
been great, and the Council had been enabled to 
purchase four debentures of £100 each. The 
subscriptions would he more than sufficient to 
meet expenses, and he might say there was a 
growing capital. The Council bad considered 
the advisability of offering premiums for essays, 


and he had no doubt the matter would be again 
brought forward. It had been found desirable 
to appoint a paid secretary: the duties being too 
onerous for tbe honorary secretaries to undertake. 
It only remained forhimtooxpress a hope that the 
Society, having progressed so favourably, would 
continue to furnish valuable aid to science. He 
hoped the members would do their best to con¬ 
tribute what facts occurred to them. He might 
say it was a great mistake to write long essays. 
Details were of much importance: time, season 
place, and everything likely to influence a 
result, were necessary to he faithfully noted, 
and upon facts scientific men could reason. His 
Excellency called upon the Honorary Treasurer 
to read the following 

FINANCIAL STATEMENT FOR THE YEAR ENDING 

30tii APRIL* 1858. 


RECEirTS. 

At the credit of the Society in the 

Union Bank, on 30th April, 1857. £339 6 4 

Entrance fees.£40 19 0 

Annual subscriptions .... 163 16 0 
Interest from the Bank ... 1 1 8 

■- 205 16 8 


£545 3 0 


DISBURSEMENTS. 

Stationery and printing . £7 1 g 

Advertising . 8 12 6 

A black board to be used in illustrat¬ 
ing papers read to the Society. 4 15 0 

Refreshments, &c., at the opening 

meeting.. 11 50 

Hire of hall and lights., r . 41 0 0 

Postages. 0 10 0 

Twenty-five copies of Sydney Maga¬ 
zine, at Us . 13 ]5 0 

Commission to the collector . 15 4 0 

Balance in the Union Bank. 443 0 0 


£545 3 0 

R. A. A. Morehead, Treasurer. 
12th May, 1858. Audited and approved. 


Andrew Bonar, 
Alfred Roberts, 


j Auditors. 


The Chairman then read extracts fro.m a very 
valuable paper presented to the Society by 
Captain Ward, ll.E., “ On the Strength and Elas¬ 
ticity of Woods of New South Wales and New 
Zealand and explained to the meeting the 
manner by which the results of the experiments 
had been obtained. 

One candidate (Major Wingate), proposed at 
last meeting, was duly elected; and two new 
candidates were nominated. 

The following objects of interest were laid out 
for the inspection of members :— 

Contributed by Sir W. T. Denison, K.C.B.—. 
Blackwood's series of Photographic Views, taken 
from St. Mark’s Darling Point. 

By the Hon. E. Deas Thomson, Esq., C.B,— 
Eight Photographs, consisting of— 

1. The Laocoon in the Vatican. The work 
of three Rhodian sculptors, Agesander, Poly- 
dorus, and Athenodorus. 

2. Arch of Septimius Sevcrus, and part of the 
Homan Forum. 

3. The Colosseum of Rome. 
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4. View from a Street in Home. 

5. Bronze Equestrian Statue of Marcus Aure¬ 
lius in the Capitoline LI ill, considered by Michael 
Angelo the finest equestrian statue in the world. 

G. Four Sybils, by Raphael, in the Church of 
Santa Maria della Pace, Pome. 

7. Arch of Constantine in the via Triumphale. 

8. Arch of Titus. 

By Messrs. Freeman. Brothers.—A largo col¬ 
lection of Photographic Views and Portraits. 

Local Photographic Views were also exhibited 
by R. Hunt and w. S. Jovons, Esqrs. 

By the Rev. >V. Scott.—Saussure’s, Daniell’s, 
and Mason's Hygrometers. 

By Professor Smith, M.D. — Connell’s and 
ResnauJt’s Hygrometers ; Marcs’s Solar Watch: 
Electrotype Medallion of Liebig; a bar of 
Aluminum; Coral Moss from New Zealand; a 
fine specimen of Coral from Ocean I., Stereoscope 
and Views. 

By Messrs. Flavellc and Co.—Dent’s Diplei- 
doscope; Saccharometer ; Smith and Beck’s 
Educational Microscope; Negretti and Zambras 
Patent Minimum Thermometer; Conical and 
Cylindrical Anamorphosis and Plates; set of 
Egyptian Stereoscopic Slides. 

By VV. S. Jevons, Esq.—Diagrams shewing the 
-Temperature of the Air at Sydney, for the year 
1850. 

By Messrs. Brush and Macdonnell.—Nicolle 
and Capt’s Patent Gold Racing Watch Tann’s 
Patent Bank Lock; two of Scott's Patent Cabi¬ 
net Stereoscopes, and numerous Stereoscopic 
Views. 

By Charles Moore, Esq-—A Collection, of 
curious Seeds from the South Sea islands, viz.:— 
Entada Pursmtlia.Adamsonia Gregorii; CLlosan- 
tlies Indica; Bigonia, sp.; Pterocarpus; Aleurites 
Trilobata. 

The election of office-bearers then took place 
with the following results Pres dent, Sir W. 
Denison, K.C.B.: Vice-Presidents, Hon. E. D„ 
Thomson, C.B., Rev. W. B. Clarke; Treasurer, 
R. A. A. Morehead, Esq.; Honorary Secretaries] 
Professor Smith, M.D., Captain Ward, R.E.; 
Ordinary Members of Council, Hon.H.G. Douglas, 
M.D., Captain Martin dale, Professor Fell. A. , 
Roberts, Esq., Rev. W. Scott, Professor Woolley. 

This concluded the formal business of the 
meeting. 


Thtf following interesting paper on tlie 
science of Statistics was read at the meet¬ 
ing of the Philosophical Society, held 
December 10, 185G, by Christopher Rol- 
leston, Esq., Registrar-General :— 

“The collection and comparison of facts which illus¬ 
trate the condition of mankind and tend to develop the 
principles by which the progress of society is deter¬ 
mined, form a science which has attained'verv great 
importance, both in society and legislation, not in 
England alone, but throughout Europe. 

44 Li England the diffusion of a spirit of statistical 
investigation has been exceedingly rapid ; and for the 
last quarter ofa century statistics have been actively 
pursued as a science in most of the countries of Europe. 

“All the principal States have their central offices 
of statistics in imitation of that established in England 
in the year 1832, by the late Earl of Auckland, when 
President of the Board of Trade, and confided to Mr. 
Porter, whose earliest labours gave that decided evi- 


I deuce of the value of such a department, which led to 
I the immediate erection of the Bureau de la Statistique 
General de la France. 

“ Belgium, however, can boast of the most complete 
organisation for statistical investigation, in its central 
commission of statistics at Brussels, under the presi¬ 
dency of M. Quetelet, whose name stands first amongst 
the leading statisticians of Europe. 

“ Statistics have thus become parliamentary in Eng¬ 
land, France, and Belgium ; classic and popular in 
Germany, and administrative in all civilised countries; 
indeed, the progress already made in bringing social 
phenomena under mathematical accuracy of observa¬ 
tion has been such as to render the pursuit of statis¬ 
tical inquiries henceforth a necessity of the age* 
Errors as to facts which illustrate the actual condition 
of society are thus daily exploded, and more just data 
are supplied for the exertions of the philanthropist, the 
judgment of the legislator, and the speculations of the 
reasoner—the latter is compelled to amend his conjec¬ 
tures as often as they are irreconcileabla with facts 
newly established by observation, and from this correc¬ 
tion results the suggestion of new problems to be solved 
by more extended observations, upon, which must 
hinge our advancement in that knowledge of human 
interests* in the aggregate, to which it is no longer 
possible to deny the name of science. 

“ Statistics arc defined to be ‘ the observations neces¬ 
sary to the social and moral sciences to which the 
statesman and legislator must resort for the principles 
on which to^ legislate and govern,* and the object of 
statistical science is to consider the results, which they 
produce with the view to determine those principles 
upon which the well-being of society depends. 

“The science of statistics differs from political eco¬ 
nomy, because, although it has the same end in view, 
it does not discuss causes, nor reason upon probable 
effects; it seeks only to collect, arrange, and compare 
that class of facts which alone can form the basis of 
correct conclusions with respect to social and political 
government. 

“ The scope of statistics is also of a very extensive 
nature; they are closely allied to the other sciences, 
and receive contributions from all of them; they are, 
as it were, the link which connects them with the 
practical purposes of life ; they have man in society 
for their subject, and the detection of the influences 
which bear upon his welfare for their ultimate aim. 

“ It is unnecessary to show ho%v even' subject 
relating;to mankind forms a part of statistics, such as 
population, physiology, religion, instruction, literature, 
wealth, production, agriculture, manufactures, com¬ 
merce, finance, government, and, to sum up all, what¬ 
ever relates to the physical, economical, moral, or 
intellectual condition of man—in fact, as all things on 
earth were given to man for liis use, and all things in 
creation were so ordained as to contribute to his advan¬ 
tage and comfort; and as whatever affects man indivi¬ 
dually, affects him also in a state of society, it follows 
that statistics enter more or less into every branch of 
science, mid form that part of each which immediately 
connects it with human interests. 

“ Like other sciences, that of statistics seeks to 
deduce from well established facts certain general 
principles which interest and affect mankind; It nses 
the same instruments of comparison, calculation, and 
deduction but its peculiarity is, that it proceeds wholly 
by the accumulation and comparison ot facts, and does 
not admit any kind of speculation: it aims at truth, 
and advances with its development. 

u The statist employs figures and tabular exhibitions, 
because facts are most briefly and clearly stated in such 
forms, and because he is not satisfied with giving de¬ 
ductions which admit of question, but supplies the 
material which each individual may examine and com¬ 
pare for himself. It is not tr ue that the statist rejects 
all deductions, or that statistics consist merely of 
columns of figures: it is simply required that all con¬ 
clusions shall b* drawn from well attested data, and 
shall admit of mathematical demonstration. 
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“The numerous parliamentary inquiries into the 
condition of the population, agriculture, and commerce 
of England afford an important acknowledgment on the 
part of the legislature that statistical results are neces¬ 
sary for the right comprehension of the principles 
which should guide the proceedings of government, and 
the results of these investigations form a collection of 
statistical documenis which for extent and value have 
not been snqjassed in any country. 

44 The direct and incidental use which at present is 
made of statistical documents in scientific and philoso¬ 
phical writings on the most important moral and poli¬ 
tical questions, may also be adduced as indicating the 
prevalence of a sense of the indispensable necessity 
of constantly adveiting to the tabulated numerical 
results of systematic inquiries. Indeed, it has been 
trulysaid, that‘the spirit of die present age has an 
evident tendency to confront the figures of speech with 
the figures of arithmeticit being impossible not to 
observe a growing distrust of mere hypothetical theory, 
and a priori assumption, and the appearance of a 
general conviction that iu the business of social science, 
principles are valid for application only inasmuch as 
they are legitimate inductions from facts accurately 
observed and methodically classified, that all conven¬ 
tional rules in order to be permanently beneficial must 
have a strict conformity with the physical and moral 
laws of natu re, which are ascertainable only by observ¬ 
ing, collecting, and registering the positive facts of 
experience—that, in slioit, statistical data must consti¬ 
tute the raw* material of all true systems of economy 
and legislation. 

“Empirical treatment of symptoms without know¬ 
ledge derived from facts must boas vain in its effects 
upon the body politic as upon the human frame, for it 
has no guide but opinions, under which name may be 
couched the wildest or the most rational notions, the 
truth or fallacy of which is as yet equally unsuscep¬ 
tible of proof from scientific data. 

“ Hypothesis and conjecture are necessary to indivi¬ 
duals in their pursuit of any investigation ; but it is 
observation and experiment which much decide their 
truth and fulness, or demonstrate their fallacy and 
insufficiency. The value of hypothesis and conjecture 
is to point out the direction in which observation will 
be most probably fertile iu discovering truth, demon¬ 
strating error, or striking out new paths of investiga¬ 
tion ; and it is the results of observations thus guided 
that present ns with those facts calculated to illustrate 
the condition and prospects of society, and to direct 
governments in their endeavours to promote the welfare 
of mankind. 

44 Of all statistical inquiries, the census of the people 
is among the most important which a government can 
undertake, as its results must form the basis for admi¬ 
nistrative and economical measures of the highest 
consequence, and supply the elements of almost every 
statistical investigation. 

“ In England, the United States, Sardinia, Norway, 
and the Netherlands, the census is collected decen¬ 
nially ; in France every five years ; in the German 
States trienniallv, and in Belgium at variable periods. 
Great variety exists also in the items of information 
collected, and on the principles on which the censuses 
are based; this want of uniformity and unit)" in the 
collecting of the census in different countries was made 
the subject of discussion at a statistical congress held at 
Brussels in the year IS53, at which the governments 
and scientific societies of all the European countries 
were represented, and after much careful consideration 
a uniform system was agreed upon, and recommended 
by the congress to the different governments. 

“ Taking instruction from the recommendation thus 
adopted by the statistical congress at Brussels, the 
advantages of a similar uniformity in the time and 
method of ascertaining the state of the population in 
the Australian colonies, cannot be too strongly im¬ 
pressed upon their respective governments ; we should 
thus have a basis of comparison which would illustrate 
severally and unitedly their social condition and pro¬ 


gress, and facilitate the means by which they may be 
beneficial to one another. 

“ As an important adjunct to the census to complete 
and strengthen the foundation upon which all other 
statistical operations are to be conducted, as well as to 
give security to the principles ot' inheritance, and to 
the legal succession to property, the civil registry of 
births, deaths, and marriages, has always been consi¬ 
dered of importance. Mr. Porter, in his work on tho 
‘Progress of the Nation, 5 says, ‘ the establisliing of a 
department for the systematic registration of births, 
marriages, and deaths, in England and Wales, has 
been of great use in the examination of questions de* 
pending upon various contingencies connected with 
linrnan life’—adding, ‘it is greatly to be regretted that 
the system was not at once made to embrace Scotland 
and Ireland.* The system has, however, since that 
work was written, been extended to those parts of tho 
kingdom, and has won its way to very general favour 
throughout Europe. It has been lor some time esta¬ 
blished in most of the colonial dependencies of the 
British Crown, and it is somewhat remarkable that New 
South Wales, the oldest of the Australian colonies, 
should have been the last to adopt it. 

“ The s-uccess of the .marriage and registration laws 
of last year must, therefore, be regarded with consider¬ 
able interest, as being calculated to confer great benefits 
upon society, even in the present generation, and to 
become still more important to generations yet unborn. 

44 There can be no doubt that a scries of statistical 
returns prepared uuder these Acts, relating to a large 
population, and to a period of years, and embracing 
every variety of physical and social condition, will 
affoid materials from which several important laws 
(general as to this country) mav be satisfactorily 
deduced, whilst the laws special to particular lo¬ 
calities, will be brought out in the working of the 
problem : the varying rate of mortality in the different 
months of the year and in different localities, is also of 
importance, since by it we learn what, for the several 
seasons, is the tendency to death generally, the ten¬ 
dency to epidemics and endemies, and the tendency 
to these in connexion with the ages of the deceased, 

“ This knowledge is highly valuable to the in¬ 
habitants of tho locality concerned, irrespectively of 
any other; but when compared with the results 
obtained from various places and countries ; when their 
higher or lower mortality is displayed on a largo and 
convincing scale ; when the causes of these differences 
are ascertained topographically ; the advantage will bo 
duly appreciated, and the remedies for evil will bo 
readily inferred, whilst the treatment of disease will 
gain greatly in precision* 

“To medical science accurate observations carefully 
registered as to the causes of mortality must be very 
valuable; but it is clear that only from the records of a 
long period of time on the one harnl, and from those 
derived from localities in various circumstances and 
conditions on the other, can accurate inferences be 
deduced, and therefore every year enhances the value 
of facts collected bearing upon the vital statistics of a 
country. 

44 But amongst the advantages to be derived from 
these , measures an authentic and an nr question able 
legal record of births, deaths, and marriages, certificates 
winch may be obtained at any time without delay, ex¬ 
pense, or trouble, is perhaps of chief importance. 
Upon tho introduction into Parliament of the Regis¬ 
tration Bill for England iu the year 1836, it was 
allowed by the leading men of all parties to be a 
measure of the highest importance. Lord John Russell, 
who introduced the bill, stated it to be 44 important for 
the security and succession of property; important to 
ascertain the state and condition of individuals in 
various cases, and important to enable the Government 
to acquire a general knowledge of the state of the 
population of the country. ” 

“ Sir Robert Peel also spoke strongly in favour of the 
measure, remarking particularly upon the necessity for 
a civil registry, to afford the means of securing legal 
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proof of a birth, death, or marriage, to those persua- ! 
sions and classes of dissenters which kept no baptismal i 
registers, nor any Tecord of marriages or burials, and 
so to put an end to the constant litigation which the 
absence of such proof occasioned with regard to the 
succession to property. 

If a compulsory measure of this nature was 
deemed necessary for a country possessing such com¬ 
plete parish registers, in order to afford to other de¬ 
nominations similar advantages to those enjoyed by the 
Established Church, how much more necessary must it 
appear in a country like this, where so great a disregard 
is shown to baptism even amongst Churchmen, and 
where, by reason of the dispersion of the people and 
paucity of ministerial visitations, the same facilities 
for registration cannot be afforded. 

It is well known that the Church registers comprise 
only the births and deaths of such persons as receive 
the*rites of baptism and of Christian burial—and how 
many are born into the world and buried out of it 
without receiving these rites? Perhaps not less than 
one-fourth of the births and deaths which have occurred 
in the colony are unrecorded, and in the absence of a 
civil and compulsory registration, would continue to be 
so, owing to the universal apathy which prevails on the 
subject, and to the absence of those facilities which the 
late enactment is designed to supply. 

“ The marriage ceremony, too, has not tmfrequently 
boon performed by magistrates in the country districts 
without law or authority from the Church. I have 
myself frequently been applied to, to celebrate 
marriages, to save the parties a journey of one to two 
hundred miles ; rather than undertake such a journey 
to obtain the sanction of the church, the chances are 
that the ceremony has been dispensed with altogether, 
and would be again under like circumstances, except 
for the facilities afforded by the Marriage Act. 

" Look again at the advertisements which appear in 
the Daily Press of this colony, of which I have counted 
no less* than ten in one’paper, inquiring lor lost 
relatives; to satisfy inquiries ot this kind, there has 
been hitherto no means of ascertaining whether the 
persons sought for are dead or alive. The” something 
to their advantage” which often accompanies these 
inquiries is thus very often lost, for want of that 
knowledge which it is the object of a civil registry to 
collect and record. 

*' There can be no doubt then that the system of 
civil registration which has been introduced will be ot 
great service in securing legal succession to property 
and preventing much litigation. Proof is not wanting 
of the growing appreciation of the measure ; and the 
readiness with which the information is supplied may 
be adduced as the most satisfactory evidence of it. 
Some ridicule has been attempted to be cast upon the 
minuteness of tho information sought; but it will be 
found in working that there is not one single fact 
registered which may not prove of the utmost import¬ 
ance to personal identity; and when the system of 
registration is perfected throughout the colony, we shall 
possess a mass of statistical data relating.to our popu¬ 
lation capable of many obvious and important modes 
of application, which will open a ugw and vast field of 
improvement to the legislator, the actuary, and the 
physician. 

*• But if throughout the whole range of material 
interests that affect the w r eli-being ot a community 
there be any one subject of greater importance than 
another—which more than any other exercises an 
influence over the condition* the progress, and the 
happiness of all classes of society—without doubt that 
subject is tho adequate and permament supply of food 
for tho people. Agricultural statistics have therefore 
commanded the highest consideration in all well- 
governed countries, their systematic collection being 
considered an object of great national interest ; and 
it has been asserted by persons who advocate the cause 
of agriculture that the annual returns of this colony are 
not so full and satisfactory as the advanced state of the 
country requires that they should be. 

“ The character of the productive industry of a 


nation, its industrial processes, its whole theory of 
production, its agricultural and rural economy, the 
occupation of land, the tillage, crops, gardens, vineyards, 
its systems of culture and arnouut of produce; in fact, 
tho accurate knowledge of the provision made for the 
sustenance of the people is surely not less important 
than the knowledge of the number of the people 
themselves, or tho yearly produce of various articles of 
commerce, . 

“ The absence of accurate information on the subject 
i of agriculture is found to be productive of inconvenience 
to all classes, owing to the uncertainty which prvails as 
to the quantity of land under the different descriptions 
of cultivation in each year ; as to the supplies of food 
which exists in the country at any given time, and con¬ 
sequently as to the quantities that may be required 
from abroad to make up the deficiency in home-grown 
produce, thus given rise to extreme fluctuations in 
bread, and encouraging hazardous speculations in corn. 

“ But it is not in these and other practical respects 
alone that the absence of trustworthy agricultural 
statistics is felt; they aro indispensable as the basis on 
i which a correct appreciation of the social and eco¬ 
nomical progress of the population must he founded! 
and it may be expected that when the conjectural and 
uncertain data upon which our calculations are now 
guided are replaced by ascertained and undoubted facts, 
much light will be thrown on many important questions 
and the risk to which we arc exposed will be very 
considerably diminised. 

44 Hitherto the agricultural statistics have been taken 
by means of the police; but it is worthy of consider¬ 
ation whether a better machinery might not be or¬ 
ganised for such an object ; whether a better time 
might not he selected for collecting the returns, and 
whether the inlormation to be collected might not be 
arranged on an improved, system, so that the facts 
might be verified in tho districts to which they belong. 

“Aselect committee of the House of Loids, appointed 
in the vear 1855 to enquire into and report upon the 
best mode of obtaining agricultural statistics from all 
parts of the United Kiugdom, recommended the intro¬ 
duction of a compulsory enactmeut, " to compel the 
occupiers of land to make the necessary returns.” This 
was deemed necessary to overcome the disinclination 
evinced by the farmers generally to give the returns, 
under the impression that tho landlords might make 
use of them to raise the rents. Whatever reason there 
might be in this objection at home, there can be none 
such urged in New South Wales. What is particularly 
wanting here is greater care in the preparation of the 
acreage returns, as upon their basis the estimated pro¬ 
duce of the harvest in each year must be founded, and 
a better system as regards the instrumentality, pe¬ 
riodicity, and method of taking tho statistics, so as to 
ensure as great a degree of accuracy as possible. 

44 Another legitimate subject of statistical inquiry, 
and of not inferior importance, is the state of educa¬ 
tion in connection with the ages, rank, profession or 
calling, religion, and nationality of the people. On 
this most vital subject much interesting information 
will be conveyed to the public when the results of the 
late census aro fairly brought out: it would, therefore, 
only occupy your time unnecessarily to make any 
lengthened observations on this branch ot statistics on 
whe presont occasion. An entirely new loan of tabula¬ 
tion has been adopted, combining age, education, and 
religion, which will enable us to compare the state of 
education amongst the different denominations, and 
elicit a mass of very interesting information, tending 
to show, it is hoped, a growing appreciation of the 
value of education amongst all classes. Doubtless, the 
facts collected will be closely analysed and compared, 
and form the basis for legislative measures ot the 
highest importance to the moral and social progress of 
the people. 

“ The question of expense has prevented a further 
extension of the educational tables, which would 
! perhaps have tended to the solution of some other of our 
social problems. 
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“ Intimately connected with education, and not un¬ 
worthy of consideration arc the statistics of crime. In 
discussing the question of the influence which educa¬ 
tion exerts in the repression of crime, much misappre¬ 
hension and error have arisen from a confusion of 
terms; from treating mere instruction in the ele¬ 
mentary arts of reading and writing as education; 
and the good or evil effects of the former have been 
frequently used as arguments in favour of, or in 
detraction of, the latter. 

“ Education may be said to consist of that moral 
combined with intellectual training by which the mind 
is taught to discern and the heart is led to feel the 
great object for which man is created, and the duties 
which he is callod upon to fulfil in this stage of his 
existence. Instruction in its broadest sense is merely 
the intellectual training by means of which the min'd 
acquires the power of discerning and correctly appro 
dating things and persons, and the faculty of reasoning 
upon the facts observed. 

“ There is also a narrower meaning frequently 
ascribed to the term “ instruction/* by which it is 
limited to an initiation in the arts of reading and 
writing—it is obvious that in either of these senses 
instruction is insufficient of itself to repress criminal 
passions, which are not the result of any actioa of the 
mind, but spring from the secret impulses of the heart 
—this is the high attribute of education of which in¬ 
struction is merely the handmaid ; an instrument, as it 
were, to prepare the mind for the reception of the seed 
which education is about to sow. Instruction does not 
necessarily imply the inculcation of knowledge calcu¬ 
lated to give a right direction to the energies of the 
mind—it may make a man learned, but not of necessity 
good—it may store the bead with knowledge, and brace 
the mind for the greatest elections, but may leave its 
possessor ignorant of the nature of the value of 
virtue. 

“ It is true that in general it is not applied to such 
purposes; it is seldom now that the improvement of 
the heart is not the professed aim of instruction ; but 
it too frequently happens that the means used fall short 
of the intended purpose, or even tend to false and dau- 

erous consequences ; for these reasons it is a question 

ow far the degree of instruction possessed by an indi¬ 
vidual may be taken as evidence of the amount of 
education which he has received. Applied to single 
cases, it would certainly not hold good; for such in¬ 
struction may have been imparted without any refer¬ 
ence to religion, which is the only sound basis ol 
education; or without the recommendation of a single 
virtue, the acquisitionof which is the proper end of all 
education; while on the other hand moral discipline, 
the most precious fruit of education, may have been 
•acquired by oral communication, without any acquaint¬ 
ance with the usual instruments of knowledge. 

A ‘ The science of moral statistics, then, is one which 
every well governed country ought to cultivate; the 
most important branch of which is that which relates 
to the commission of crime, and it is one of those most 
easily susceptible of numerical computation : the na¬ 
ture of the act is generally sufficient to indicate the 
object aimed at; the sex, age, civil and social condition 
of the offender point out the principal circumstances 
which influence the method of the act, the degree of 
instruction which the person has received, and the 
religious knowledge of which he is possessed,—show 
the degree of moral restraint to which he is subject, 
and the intensity of the passion which bursts through 
tbat restraint; while the immediate motives, when not 
inferable from the visible circumstances of the case, 
will be found upon investigation to be much fewer in 
number, more simple in character, aud easier of direc¬ 
tion and classification than is generally supposed. 

“ A committee of the Statistical Society of London 
found upon investigation that almost all crimes could 
be referred to one of four motives, viz., desire of gain, 
indulgence of sexual passions, malice, aud wantonness. 

“ Some peisons may perhaps inquire the practical 


utility of investigations of this kind how a knowledge 
of the facts connected with crime will conduce to the 
main object in view, namely, its repression. Tho 
reply is, that a standard of comparison having been 
once obtained, we can ascertain how each locality in 
which we are individually interested differs fiom 
the average; and by examining the nature of tho 
offences committed and the condition of tho offenders, 
we may elicit the local causes which create an excess. 

“ If crime in the county of Durham be found to bo 
more frequent than in the county of Argyle—if bur¬ 
glary appear to be more common in the county of 
Cumberland than in Sydney itself—if early depravity 
connected with more than ordinary ignorance display 
itself in some districts more than others, we obtain a 
knowledge of facts which are of immediate interest 
and importance to those localities, and which, while 
they indicate the existence of certain pressing evils, 
and the necessity for attempting their removal, will 
usualJy point out the measures by which that can be 
most readily' and speedily effected. 

“ There are many other subjects of social and poli¬ 
tical importance upon which much light might bo 
thrown if they were submitted to a process of statistical 
investigation, such as may be classed uoder the head of 
“ Industrial Statistics," including mining, manufac¬ 
tures, commerce, &c .; indeed, the importance of full 
and accurate knowledge as to the description, quantity, 
and value of imports and exports, as also of the mining 
and manufacturing statistics of the colony cannot be 
overrated, But it would be trespassing at too great a 
length upon your time to pursue the subject further in 
this paper; enough has been said to show in how great 
estimation statistics are held iu all civilized countries 
as tests to and checks upon, hypothetical reasoning in 
the moral and political sciences, and to prove how 
great service the general institution of official statistical 
departments would render to society* in these colouies. 
In making known the natural, agricultural, manufac¬ 
turing, and mining produce of each colony, it would 
guide and extend international commerce : by proving 
numerically' the happy effects of any measure of econo¬ 
mical legislation, it would teach the trustees of power 
the superiority which may be acquired by the prompt 
initiation of such measure. Iu collecting the nume¬ 
rical results which would enable us to compare the 
different colonies with each other, it would dissipate a 
multitude of prejudices and misconceptions, aud tho 
example of success attendant upon the perseverance of 
any' one of the colonies, apparently less favourably 
circumstanced than others to achieve it, wouid demon¬ 
strate to the others how insane is that vanity which 
would persuade each that it is the prototype of human 
intelligence. 

l * With Governments, as with individuals, those who 
seek facts merely to illustrate a hypothesis in which 
they believe as a blind faith, will throw them awav in 
disgust the moment they militate against their argu¬ 
ment ; but he who uses a hypothesis merely' to discover 
truth, will, on the contrary, abandon its use in the 
moment that he arrives at facts which resist all efforts 
to reduce them into accordance with it. 

“The value of accurately recorded data will not be 
appreciated by those who look for immediate results, 
nor does it appear to be sufficiently understood how the 
public interest can be concerned in any kind of know¬ 
ledge that does not yield money to tho Treasury. The 
only fair way of determining’ the worth of statistical 
collections is to ask the question “ had similar accounts 
been kept 50 or 100 years ago would they have been of 
use at the present day ?” How often do*we find in the 
works of writers on science aud political economy ex¬ 
pressions of regret that no accurate records are avail¬ 
able to enable them to trace the progress of a country, 
and to show its state at any given period. If then, as 
has been said by an eminent satirist, “the proper study 
of mankind is man, 1 ’ the value of statistical informa¬ 
tion can be no longer doubted, for it stimulates the 
benevolence and gives- aim and effect to the energies of 
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the philanthropist, it famishes the legislator with 
materials on which to found remedial measures for 
social derangement and plans for increasing the mass of 
sociat happiness ; and though its conclusions often con¬ 
sist in a bare numerical statement of aggregate results, 
vet they come home with all the authority ot stubborn 
facts, and often tell more than the most elnliorate moral 
appeal. From information thus furnished, it cannot 
be questioned that public attention is often fastened 
with an intensity never before given to the subject, to 
the physical and" moral degradation of a State—dry 
facts are interpreted—and means have been adapted 
for carrying the blessings of education and order into 
those dark recesses where ignorance, vice, and misrule 
appeared to have fortified themselves. _ 

“ Governments have almost exclusively the means 
of making extensive series of observations in the held 
of statistics, yet the exertions of individuals directed 
by voluutarv association can accomplish much, and in 
the invention and proving of methods of investigation 
will often bring forth plans of which Governments may 
avail themselves with advantage. All sciences depend 
for their advancement upon that individual ardour in 
search for truth, and delight in communicating its 
discovery, which in each succeeding age expand the 
realms of human knowledge nud power. Association 
opens a career for exertion ; but the victory over dark¬ 
ness and error must be achieved "by individuals under 
these influences ; and it will be no unworthy object of 
this society to take a part in farthering investigations 
which help to solve problems of deep social and econo¬ 
mical importance, and which instruct and interest us 
in the physical and moral condition of our fellow- 
men.” 

STEENGTH of COLONIAL TIMBER. 

The Master oftheMint,CaptainWard,R.E., 
lias laid before tlie Philosophical Society 
the following valuable paper, containing the 
results of some experiments, made by him, 
on the strength and elasticity of some of 
the ordinary timbers of New South 
Wales. To architects and engineers, and 
indeed, to all interested in the advance¬ 
ment of the colony, this paper cannot fail 
to be highly acceptable. For years our 
builders have been placing girders and 
joists of iron bark and other colonial tim¬ 
bers, in houses,without any accurate means 
of estimating the strain that they will bear 
and what should he their dimensions. 
They will now he able to form definite con¬ 
clusions, on at least four descriptions of 
colonial timber. To this report is ap¬ 
pended another paper, also by Captain 
Ward, exhibiting the results obtained 
from experiments on sixteen varieties of 
New Zealand timbers. 

Report of results obtained from experiments 
on the elasticity and strength of Timber in 
New South Wales, procured through the 
Chief Commissioner for Railways, and 
tested at the Sydney Branch of the Royal 
Mint, in the Month of March, 1858. 
The specimens tried were fresh cut, taken 
from trees in the neighbourhood of Belford, 
which lies eighteen miles from Maitland and 


i ten miles from Singleton, on the Great 
I Northern Road. 

The experiments were conducted as fol- 
' lows :—The distance between the supports 
| was four feet; the beam rested on iron 
trestle heads, firmly fixed and prevented 
from collapsing by stays, the ends left free, 
the weights were applied in the centre, and 
increased by half-hundred weights at a 
time, at the intervals of half an hour, 
till the elasticity was evidently destroyed, 
when the interval between each addition 
was prolonged to an hour. At the end of 
each interval the beam was relieved of its 
weight. This was effected by means of a 
screw- jack, which raised the scale on which 
the weights rested, thus the beam was 
always relieved from pressure, and sub¬ 
jected to it without jerks. 

The specific gravities were obtained 
with great care, by means of a delicate 
balance in the mint. 

The timber was obtained hv Captain 
Martindale, R.E., Chief Commissioner of 
Railways, through Mr. Collett, an officer 
of his department. The experiments were 
conducted in the Sydney Branch of the 
Royal Mint, under the superintendence of 
Mr. Trickett, superintendent of the coining 
department of the Mint. 

In order that a comparison may be insti- 
uned between the woods of this colony and 
others, I append the values of E. and S. 
of some well-known, ascertained at Wool¬ 
wich D ock-y ard, by P.Barlow, E sq., F. R. S. 



E. 

S. 

Teak .. 

603,600 

2462 

English Oak. 

362,800 

1672 

Canadian Do. ... 

536,201) 

1766 

Asli . 

411,200 

2020 

Beech . 

338,400 

1556 

Pitch Pine . 

300,400 

1032 


It may be as well to explain the use of the 
results exhibited in these tables to those 
not conversant with then- practical bearing. 

Problem I. To determine the strength of 
a rectangular beam of timber when it is 
supported at the ends and loaded in the 
middle. Multiply value of the table in S 
by four times the depth in inches and by 
the area of the section in inches, and divide 
the product by the distance between the 
supports in inches. The quotient will he 
the greatest weight the beam will bear 
in lbs. 

One-fourth the weight found by the rule 
should he the greatest weight upon a-beam 
in practice. 
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feet, area 6 “ X4,” and depth “6,” 


Example 1.—Required the weight a 
beam of iron bark 1 foot square could sus¬ 
tain in the middle, its length being 20 feet. 

The tabular value of S being 2’28fc, the 
depth 12 inches, the area 144 inches, 
the length 240 inches, consequently 

8288 X 4 x 44 H,s, and the beam 

240 . 65644 

may be loaded in practice with 4 — 

16411 lbs, without injuring its texture. 

From the equation S 4 where 
f=length, A 

o—breadth, >in inches, and IV, the break- 
d=depth, J 

ing weight in lbs, any three oi the lour 
quantities l, a, d, to, being given, the other 
may be determined. 

Example 2. Let it be required to deter¬ 
mine the size of a girder of iron bark for a 
warehouse where the distance between the 
points of support is 20 feet, . and the 
greatest possible stress in the middle, in¬ 
cluding the weight of the floor, is oO 
tons=67200. Let us assume that the 
greatest depth that we can obtain this 
timber is 20 inches, then in practice a 

4 lw _ 4 X 240 X 67200_— 1700 

must -— 2 4 X 2288 X 20 X 20 ' 

inches. « 

Thus, two girders of 20 inches depth and 
nine inches breadth resting on the same 
sustaining piece would he sufficient to 
support the weight of 30 tons. 

If the 30 tons are to be uniformly dis¬ 
tributed over the surface of the floor one 
girder of 20 “ X9” would be sufficient. 

Problem II. To determine the strength 
of a rectangular piece of timber fixed at 
one end and loaded at the other. Multiply 
the value of S by the area and depth of 
• the section in inches, and divide that pro¬ 
duct by the leverage or length without 
support in inches, the quotient will be 
the weight required. In this case the 
formula is— 

l to 

S=- 

ad 2 

In practice the load ought not to exceed 
one-fourth the weight found by this rule. 

If the weight be distributed uniformly 
over the piece the distance of the centie of 
, gravity from the point of support must be 
taken* for the length or leverage of the 
piece. 

Example 1. For iron bark, the breaking 
weight of a piece having a leverage of 5 

*> 


would be ^*1*^ = 5491.2 and 
5i£hr = i373 ip s the load it would hear 

4 

without injury. 

Example 2. A balcony to bear one ton 
is to be supported by two cantilevers, the 
projection of the balcony to be four feet. 

Assuming the cantilevers to be iron 
bark, that the weight will be uniformly 
distributed over the whole length, and that 
the depth of the cantilevers shall be four 
inches. 

The distance of the centre of gravity 
from the wall will be two feet and 
S=2288 as before, and it will be found by 
the formula that the breadth of each canti¬ 
lever must be 2.35 inches to bear the 
weight required without injury. 

The value of E in the table is essential 
for the determination of the dimensions of 
a beam capable of supporting a given 
weight, with as given degree of defection 
when fixed at one end, or when supported 
at both ends. 

When the beam is supported at one end 
the rule is as follows Divide the weight 

in lbs by and by the breadth and de¬ 
flection, both in inches, the cube root of 
the quotient, multiplied by the length in 
feet will be the depth required in inches. 
The formula being— 

l * w 

E=-— 

a d 3 S 

l, a, and d representing the same as before, 
W the greatest weight, S the deflection 
while elasticity remained perfect. Any 
one of the quantities, the others being 
given, may be found by the reversion of 
the formula. If the beam be loaded uni¬ 
formly throughout— 

l 3 to 


When the beam is supported at both 
ends multiply the weight to be supported 
in lbs. cube of the length in feet, divide 

this product by 16 times ^ multiplied 
into the given deflection in inches, and the 
quotient is the breadth multiplied by the 
cube of the depth in inches. The formula 
for this is— 

l 1 tv 

E=- 

16 a d * S 


« 
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If the beam be uniformly loaded through¬ 
out the formula is—• 

l 3 10 

E—5_ 

XJ -g 

1G ad 3 S 


It is unnecessary to extend the expla¬ 
nation of the use of these values by work¬ 
ing out examples. Any one desirous of 
further information on the subject may 
obtain it by consulting “ Barlow on 'Mate¬ 
rials and on Construction,” from which 
I these rules have been taken. 


Results of Experiments on the Elasticity and Strength of Timber in New South Wales, procured 
through the Chief Commissioner for Railways, and tested at the Sydney Branch of the Royal 
Mint, in the month of Maxell, 1858. 


d 

O 

a 

a 

M 

W 

tM 

o 

o 

& 

Names 
of the woods 
and 

Dimensions. 

Specific Gravity. 

Greatest Weight 
and Deflection 
while the Elasticity 
remained Perfect. 

*3 
£ » 

-2d 

’"d 

a» 

p5 

Ultimate Deflection 
in inches. 

Value of E. 
from 

the formula 
l 3 iv 

Value of S. 
from 

the formula 
l w 

Weight 
in lbs. 

Deflec¬ 
tion in 
inches. 

16 a d3 S 

4 a d2 

1 

Iron Bark. 


952 

1.85 

952 

1.85 





1205 







2 

4 feet between 


784 

1.40 

1120 

2.90 



3 

Supports and 


616 

1.05 

952 

2.10 





1218 







4 

1J inch square 


61G 

.95 

1064 

2.35 




Mean results 

1211 

742 

1.31 

1022 

2.30 

417400 

2288 

1 

Steingv Baek. 

f 

560 

1.20 

784 

2.85 



o 

4'ft. betwn. supts. 

voo 

560 

1.30 

784 

2.60 



3 

and 1J in. square 

Q3<) 

560 

1.15 

840 

2,25 


- 

4 



560 

1.15 

840 

2 30 




Mean results 

937 

560 

1.20 

812 

2.50 

343900 

1818 

1 

Box. 

r 

672 

0 90 

1008 

1.80 





1232 







o 

4 feet between 


672 

.90 

1064 

1.85 



3 

bearings and 


672 

.90 

1176 

2.50 





1228 







4 

1 | inch square 


616 

.90 

1120 

1.85 




Mean results 

1230 

658 

.90 

1092 

2.0 

538.800 

2445 

1 

Spotted Gum. 


560 

.95 

810 

1.9 





981 







2 

4 feet between 


560 

.90 

896 

1.8 



3 

bearings and 


560 

.90 

896 

2.05 





1051 







4 

If inch square 


l 560 

.75 

952 

2.10 




Mean results 

1035 

560 

.85 ■ 

896 

1.96 

485.500 

2006 


* Note .:—For the sake of simplifying the calculations, the value of E. is not carried on exact beyond 

the nearest fourth figure. 
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REPORT OF EXPERIMENTS 
NEW ZEALAND WOODS. 


ON 


The following woods from New' Zealand 


to determine in each case the position of 
the neutral axis, but without any reliable 
result. In the majority of cases the neutral 


have been tested as to their capability of a ^ 3 appeared to be somewhat below the 


bearing pressure applied to the centre, 
while supported at the tw'o extremities:— 
No. Native Name. Scientific Name. 

Dammara Australis. 
Podocarpus. 

Metrosideros Kohusta. 
Dacrydium Cupressinam. 
Dicera Dentata. 
Podocarpus Ferruginea. 

Septospernum Scoparium. 


. . Knightia Excelsa. 

.. Laurus Kohe Kohe. 

.. Suttonia Australis. 

.. Nesodaphne Tawa. 

. . Podocarpus Excelsa. 

.. Jeiospernum. 

.. Dacrydium. 

woods were sent from New 


1. Kauri 

2. Totara 

3. Kata 

4. Eimu 

5. Hinan 

6. Miro 

7. Manulra, orTea 

Tree 

8 . Mangeia. 

9. Eewa Kewa . . 

10. Kohe Kohe .. 

11. Mapan 

12. Tawa 

13. Tawari. 

14. Kafiika 

15. Towhai 
10. Matia 

The above 
Zealand, having been selected and for¬ 
warded to this colony for the purpose of 
experiment, at the request of the Governor- 
General. Of the first four on the list three 
specimens were sent, of the last three ono 
specimen, and of the remainder two. 

The first experiment was made with the 
view of obtaining a rough approximation 
to the value of each description of wood. 
The second was conducted with more care. 
Those woods, of which specimens could not 

g 

be obtained of greater scantling than 1 — 

inches square, were subjected, in the first 
place, to a ^strain of three cwt. applied at 
the centre point. After an hour the weight 
was removed, and the effect of the pressure 
or the elasticity, if any, noted. To those 
woods, which the first trial had indicated 
to be superior, an additional 28lbs. was 
now applied, and to the remainder 561bs. 
At the end of the second hour the exami¬ 
nation was repeated, and was followed by 
a similar addition of weight, and so on till 
the piece was broken. 

To the specimens of large scantling, viz., 
1^+3 inches, 8 cwt. was applied in 
first place, and 56 lbs. added at the end of 
each hour. 

An arrangement was made by which the 
amount of deflection produced by the 
weight applied was multiplied on a dial. 
By this means a difference in deflection of 
l-20th of an inch was rendered apparent. 
Attempts were made by various means 


centre line, and within certain limits as to 
weight applied, to be stationary. In somo 
woods, however, it was situated far abover 
the centre. No. 5 of the table, for instance, 
bent like a rope round the point where the 
strain was applied, the fibres on the convex 
side elongating with readiness. In every 
case the addition of weight beyond a certain 
point sensibly altered the position of this 
axis. On the whole the results were so 
anomalous as to induce me to abandon for 
the present the investigation of this portion 
of the subject. 

Of the woods tried, I consider there are 
but six (Nos. 3, 6, 7, S, 9, 12, of the 
accompanying table) which the experi¬ 
ments have shown suitable for sustaining 
strains. As 1 have no knowledge of New 
Zealand woods, it is possible that even 
some of those, which these experiments 
have shown to possess the necessary quality, 
may not be procurable in size or quantity 
sufficient for building purposes. Of the 
woods proved eligible some may be capable 
of resisting tension and compression in the 
direction of their fibres, and may be ser¬ 
viceable as piles, struts, or tie beams. 

The value of S, that is the constant re¬ 
presenting the strain any particular wood 
can bear without fracture has been calcu¬ 
lated and given in the table for each 
specimen. 

I have not considered it necessary to 
calculate in any case the value of E, that 
is the constant representing the elasticity 
of the wood ; but the results in the accom¬ 
panying table are sufficient for this purpose 
should the elasticity of any particular spe¬ 
cimen be required. 

To decide with confidence on the value 
of those New Zealand woods, which have 
exhibited desirable properties, further trials 
would be necessary. Nos. 3, 6, 7, 8, 9, 12, 
of the table might, with advantage, be sub¬ 
mitted to further tests, and for this pur¬ 
pose specimens 5 feet “ 6 ” long and 
3 “-J-2" scantling would be preferable. 

The practical application of the values 
of E and S has been explained in the 
paper on the woods of New South Wales 
presented to the Society. 

E. W. Ward, Captain, 

Royal Engineers,. 
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a 

a 

3 

H 

« 

1 ibro very brittle ; 
breaks without 
warning; one of 
the specimens 

flew into five 

p eces. 

Grain of wood short 

and coarse; wood 

breaks without 

warning; the spe¬ 

cimens tried were 
fair of their kind. 

Specimens 1 and 2 

were cross-grain¬ 

ed and brokeshort. 
No. 3 was a very 

good specimen; 

the fracture good. 

Broke very short; 

no gruin. 

o a*s g.s ® 

r P- a ^ 

OfB -, ■/'. 4-1 w 

S SSrg 

S = °-|"-S 
* s JS § 3 

.2 ..n v.5 x 
jjS^.SjSS 
§■8 x.S_J 

- 2 s2 

^ « A 

O 

P 

s 

1 

a. 

<M 

e 

1715 

1102 

1470 

1429 Kean. 

1592 

1409 

1274 

1425 Mean. 

O 

c3 

£ 

O CO I H 

—I 3 ^ 

rJ4 Ir-O O 
rH — CM 1 T-H 

1592 

1847 

1666 

1535 Mean. 

1470 

1531 

1500 Mean. 

•norpajpa 

Inches. 

4.3 

3.0 

2.0 

vD t*- 

co CO o4 

CO CM © 
rH CO <M 

O 

Tji Tji 01 

4.2 

4.2 

■jqSrSA* 

Sappioig; 

> Hn 

Jr? w ^ o 

O rH 

r-bl 

CD vO 071 

co o 

CM 

Hn 

CD O t- 

i— i 

6.0 

6J 

•iq^m nqi 

uoipgpgQ; 

Inches. 

2.2 

1.8 

1.3 

co vq 

<m CM rH 

CO CO vO 

T-i 

O <M i-J 

<M <M rH 

CD © 

»—1 T-H 

•^rapsiipi; 

poXanSop 
qorqAi iqSpAV 

lO CO CO 

O ^ 

O OH 

»H1 

rfi ^ VO 

pH 

i-*N 

ID CO CO 

rH 

^ 'Cf 

•ijIABJr) 

ogpodg 

777 

601 

G69 Mean. 

634 - 

642 

688 Mean. 

1100 

1025 

1005 Mean. 

572 

615 

693 Mean 

562 

Dimensions in inches. 

•qfdsci 

1.9 

3.6 

1.9 

8.6 

1.9 

3.6 

1.9 

3.6 

& : 

•qtpBMg; 

05 • Ci 

r—( * T“* 

1.9 

1.9 

1.9 

1.9 

1.9 

•qiSuoq; 

00 

66 

o • • 

CO * • 

o • • 

CD • • 

© ♦ • 

CD • • 

o 

CD 

Iota ua. 
(rodocarpus.) 

Rata. 

(Metrosidoros robusta) 

*CQ 

CO 

CJ 

u 

ft 

p 

§1? : : 

: : 

• >> 

8 

o 

Hinan. 

(Dicera Dentata.) 

Name 

of 

Wood. 

Kauri. 

(Dammara Australis.) 

Number 

of 

Experiment. 

rH 

CM 

CO 


© 


3 

*■8 

*53 


■ts 

a 

*3 


N 

s 

£ 
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8 

<4i 
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This is apparently a very 
good wood ; the first 
specimen broke at a 
knot; the second was 
a very clean specimen; 

P TJ tO 

c; o a 

2 *a 

J o < E 

; S o S 

^ “ s',3 

I l|| 

l - -,® 8 

C rU > - 

Haifa 

jl |f 
© 43 S ]" 3 

Specimen good; fibre 
and fracture good. 

Good specimen; fibre - 

and fracture also 

good gave fair 
warnimr. 

If i 

•Oi 
81 2 
g-S w 

0 0 c l - 

s e-ss 
5 g st, 

0 a §■§ 
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MAGAZINE OF SCIENCE AND ART. 


CORRESPONDENCE. 

We gladly hail among our correspondents the 
Rev. W. Scott, the Colonial Astronomer and 
Meteorologist, and we hope frequently to be 
favored with contributions from his pen. The 
plan he has set before .him of ollering a few 
short criticisms on such papers as may appear in 
our pages appears to us a useful one, and wo 
shall be glad to find it lead to friendly discus¬ 
sion upon them:— 

To the Editor of the Sydney Magazine of Science 
and Art. 

“ Observatory, Sydney, May 3,1858. 

“ Sra—It seems to me that, the 'Magazine of 
Science and Art might be made both more popular 
and more useful by the introduction of a num¬ 
ber of miscellaneous minor articles; such as 
short original notices, not aspiring to the dignity 
of Philosophical Societies' papers: extracts from 
recent scientific worhs of Europe, which may not 
be accessible to the great body of your readers; 
comments on and discussions of the scientific 
questions, and criticisms on the scientific pro¬ 
ductions of the day, particularly such as are 
producod in the Australian colonies. The ad¬ 
mission of such matter might, if judiciously 
managed, be the means of disseminating a largo 
amount of scientific knowledge, might greatly 
promote the interchange of original thought and 
acquired information amongst the scientific 
men scattered about the colony, and might thus 
tend greatly to the end which it is your business 
and mine to promote. 

“ Should you think fit to insert this leter, 
with the accompanying small contributions, in 
your next number, it may be the means of pro¬ 
voking others of a similar but more valuable 
nature from various quarters. 

" I am, sir, your obedient servant, 

“ W. Scott. 


" In the Magazine for January last arc two 
articles, which are so distinctly opposed to one 
another on one point as to call for some com¬ 
ment. 

“ One is by Mr. Jevons on clouds, the other 
on paragreles by Mr. Meston. 

“ In the former it is argued that in all proba¬ 
bility the violent electrical disturbances mani¬ 
fested in thunder storms, are the effects rather ■ 
than the cause of the heavy rains by which 
they are accompanied; and it concludes by 
saying that, ‘ It is unnecessary to suppose that 
electricity possesses any active agency in the 
production or modification of clouds.’ 

“ On the other hand, Mr. Meston produces 
evidence to show that hailstorms may be pre¬ 
vented in any particular locality by setting up a 
number of lightning conductors—paragreles as 
they have been called, from this their supposed 
property. If this be true it is evident that hail¬ 
storms must be the effect of electrical disturb¬ 
ance, and not the cause. 

“ M r. Jevons’s is no new theory. It is sug¬ 
gested in the report of the Royal Society’s Com¬ 
mittee of Physics and Meteorology, published in 
1840:—‘ Is this rain a cause, or a consequence, 
of the electric discharge ? Opinion would seem 
to lean to the latter side, or rather, wa are not 
aware that the former has been maintained or 
even suggested, yet it is very defensible.’ It 
had, however, been suggested, both by Schubler 


and Kamtz, at least eight years before. Thus 
Kamtz, after summing up his arguments on the 
nature of thunder-storms, says— 1 Das gewitter 
wird nicht durcli die. Electricitat gebildol; die 
dahei austretende electricitat ist nur folge des 
gewitter3.’ 1 The storm, is not produced hy the 
electricity; the accompanying electricity is only 
a consequence of the storm.’ And in a note he 
says— 1 Ich lratte diesen Sutz schon entwiekell 
ete mir die iihnliche Ansicht lion Schubler be- 
kannt war.' ‘I had already arrived at this conclu¬ 
sion before 1 was aware, that similar views were 
entertained by Schubler.’ 

“ But Mr. Meston instances eases in which the 
paragreles have saved, or caused to save, particular 
localities from hailstorms. Let us see what Kamtz 
can produce in the way of facts. In a translation 
of another of his works we read—‘ At Zurich and 
its vicinity the houses are studded with paraton- 
nerres’ (which cannot differ in their effects from 
paragreles) ‘ and I am not aware that storms are less 
frequent there than in other countries.' In another 
place tie speaks of the inutility of paragreles as an 
established fact. ' If it is unlikely that the forma¬ 
tion of bail is due to electricity, we can compre¬ 
hend the inutility- of paragreles.’ Again—‘Are 
not forests a collection of living paragreles, and yet 
they arc not spared by hail.’ 

“ On this disputed question we want more evi¬ 
dence, more facts; can no one supply them i” 

" Ateteorologyv. Climatology and ITeatherology ,— 
“Mr. Meston is a hold man; lie has made an 
attack upon the whole body of Meteorologists, 
finding fault both with our definitions and with 
our instruments. ■ 

“Meteorology, he says,in an article in Waugh’s 
Almanac, is of too limited a signification. Yet 
how limited ? Both by- its derivation and hy its 
universal application by men of science, it treats 
of everything that influences or is influenced by 
the state of the earth’s atmosphere. What can be 
more general and comprehensive 1 Surely it is 
better to retain such an all-sufficient term, used as 
it is by all civilized nations, than to introduce an 
awkward compound of English and Greek, such 
as Weatherology. 

“ Why are Electroscopes of so very little use as 
compared with Electrometers? In observations 
on Atmospheric Electricity two things arc to be 
ascertained, its Quality and its Intensity; the first 
is obtained by the Electroscope, and so, to a great 
degree, is the second. With a common gold-leaf 
Electroscope we can watch the changes of Inten¬ 
sity ; we can tell, at any time, whether the electric 
tension is greater or less than usual, whether it is 
increasing or decreasing; what kind of effect is 
produced hy the passing of a particular cloud, or 
by the falling of a shower of rain. We can even 
give a rough idea of the Intensity, by registering 
approximately the angle between the two slips of 
gold-leaf. What we cannot do with an Electro¬ 
scope, but can do with an Electrometer, is to 
register the numerical value of the Intensity at 
any time; a very trifling difference in the present 
state of the science, at least.as far as.Meteorology 
is concerned. For which we want to know just 
now is, how does Electricity operate in producing 
Meteorological Phenomena, not what is the exact 
quantity producing a given effect, or produced by 
a given cause, 

“ In chemical language, we are engaged not in 
Quantitative but in Qualitative analysis. 
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“ In one of the articles before refered to, the 
conviction is stated, that 4 growing plants give off 
Electricity by their spikes ot* points.’ 

“As bearing- on and confirming this opinion, T 
will quote from Mr* Walker, Editor of the Electri¬ 
cal Magazine." 

“ ‘ Vegetable points possess extraordinary powers 
of conduction, in many cases far surpassing that of 
the metals therasel res. A leyden jar was repeatedly 
discharged by a vegetable point in four minutes 
six seconds, while the same jar retained its charge 
eleven minutes eighteen seconds, under the influ¬ 
ence of a metallic point. 5 55 

“ From this it would appear, that plants, as sug¬ 
gested by Mr. Meston, give off Electricity, but 
only such as happen to exist in excess on the 
earth’s surface and in defect in the atmosphere, the 
tendency being to neutralize rather than to inten¬ 
sify the Electric tension of the atmosphere. 

“ This property of vegetable points gives great 
weight to Kamtz’s argument as to forests being 
subject to hail-storms. 

“Whilst on the subject ofMr. Meston’s views on 
Electricity, T must ask for some explanation of his 
definition’; the first attempt at a distinct definition 
of Electricity that I remember to have met with, 

‘ Electricity is the action and re-action of concen¬ 
trated hydrogen and nitrogen in Electrics. 5 

“ Without"quite comprehending the sentence, 1 
cannot but think that there is some omission. Is 
it not meant that “ Electricity is produced by, in¬ 
stead of ‘ Electricity is, &c. ? 5 However, that may 
be, a little expla i at ion of the definition would be 
acceptable. 

“ In the Memoirs of the Hoyal Astronomical 
Society, for December, 1857, is a full account of 
the Meteorological and other phenomena accom¬ 
panying the total eclipse of March 25th, as com¬ 
municated by the Rev. W. B. Clarke. Those Who 
took an interest in that event will, perhaps, remem¬ 
ber, that in a letter addressed to the Morning Herald 
I almost questioned the accuracy of an account 
•which appeared in the Bathurst newspaper: never 
having witnessed a total eclipse, I thought the 
account rather exaggerated. The Editor of the 
Memoirs however, quotes the passage in question. 
‘ At the time of the greatest obscuration the Moon's 
disk appeared surrounded by a bright ring of fire/ 
and remarks:—‘This, of course, would be the 
lcorona or luminous ring usually seen on such 
•ccasions.’ 

“ In a copy of the Illustrated London News, not 
many months old, is an account of some interesting 
geological discoveries, which had recently been 
.made in the Island of Purbeck. Between some of 
the strata, commonly known as the Purbeck 
marbles, had been found the fossil remains of no 
less than fifteen different species of mammalia. 
This discovery owes its interest to the fact, that no 
remains of mammalia had previously been disco¬ 
vered or even suspected to exist in the Wealden 
series. 

“ This reminds me that I was rather startled by an 
assertion in an article in the Empire , some time in 
March last; a Review of a Geological work, by a 
clergyman of this colony, “Geology and Genesis.” 
The'" reviewer states, that great difference, of opinion 
exists as to whether or not human remains may. be 
hereafter discovered in some of the earlier geological 
formations, 

“Does such a difference of opinion really exist 
amongst geologists of any note in the present age? 
Besides the abundant negative evidence to bo found in 
the fact, that amongst "the vast variety of animal 


remains which have been found, no trace of a human 
bone, or of any works of human art, have vet been 
discovered, to shew that in the early geological periods 
the condition of the earth was unsuited to the require¬ 
ments of the human race ? 

“Those who regard the Bible as a revelation of 
physical science as well as of religion, will find some 
ground for satisfaction, in the circumstance that the 
author of “ Geology and Genesis” gets over his main 
difficulty in the same way as two great authorities. 
Cardinal Wiseman and Dr. Backhand, have done before 
him, namely, by supposing a vast interval to have 
elapsed between tho creative acts described in the first 
and third verses of the first chapter of Genesis. 

“ The following extract from an English provincial 
paper may prove serviceable to some of the inventive 
geniuses of our colony :— 

“ * Before any man sets out to invent perpetual motion, 
we recommend his practising the trick of getting into 
a basket and lifting himself by the handles* When ho 
succeeds at that he can go ahead with perpetual motion 
with some prospect of success. 5 ” 

“ In tlic course of my Meteorological tour through 
the colony, I was frequently asked my opinion as to 
the prospect of obtaining water bv means of Artesian 
Wells, in some of the dry parts of the country. Some 
definite information on the subject would, I am sure, 
be very welcome, and perhaps very serviceable to many 
of the'readers of the Magazine.” W. S. 


We have also received, from a scientific young friend, 
in England, the foil owing abstract of a lecture, delivered 
at the Royal Institution, Albermarle Street, London, 
by Mr. Grove, on Molecular Impression by Light and 
Electricity. We may add, that our young friend, who 
is a contributor on scientific subjects to Chanibers ’ 
Journal , promises to forward us periodical reports ou 
tho latest discoveries in Science and Art. 

ON MOLECULAR IMPRESSIONS BY LIGHT 
AND ELECTRICITY. 

Bv Mr. Grove. 

Abstract of a lecture delivered at the Royal Institu¬ 
tion :—“ The term molecular is one of very recent 
introduction into science, and is used of what relates to 
the smallest particles of matter, that is, of those too 
small to be appreciated by the senses. Modern science 
speaks of all matter as composed of such molecules, 
and refers many curious phenomena of action,- &c M in 
conduction to changes produced in these or their rela¬ 
tions to one another. Thus, with regard to light: this 
was supposed byEnler to be only a peculiar undtila- 
tion of ordinary ’matter,.like sound or any other vibra¬ 
tion, and luminous bodies, like phosphorus, jrere sup¬ 
posed to owe that property to transmitting or giving 
back again the shock of such a vibration. To this it 
was objected that, if this were tho real nature of light, 
all bodies should have such properties. Now several 
other bodies were known which do possess thorn; but 
it was reserved for the present day to show the proba¬ 
bility of all bodies possessing this power more or Jess. 

“A French gentleman, hi. de St. Victor, found that 
if an engraving, which has been kept for some time in 
darkness, is half exposed to sunlight, then removed and 
placed in contact with a sensitive sheet of photographic 
pa]>cr, the part which received the sun’s rays makes a 
reproduction of itself on tho paper, while the other 
produces no effect at all. Mr. Grove himself was 
fishing, when he observed some curious patches on the 
skin of a trout he had caught, which apparently deve¬ 
loped themselves after ils removal from the water. It 
struck him that the effect might be photographic, and 
to test this another fish was taken, a dead leaf placed on 
each side, and one side exposed to, the other sheltered 
from, the light; after some time a perfect image of the 
leaf was produced on the exposed side, while the other 
remained perfectly blank. The former experiment is 
only one of a series, which seem to show a remarkable 
power in all bodies of absorbing light and giving it out 
again ; or, in other words, of perpetuating or i eproduc- 
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ine the effects produced on their molecules by the action 
of" light. The molecular changes produced by elec¬ 
tricity are still more considerable though better known. 

“If letters are cut out of a sheet of paper placed 
between two clear surfaces of glass, and the whole 
turned into a Leyden jar by tinfoil on both sides and 
electrified, an imago of the letters is produced on the 
glass and rendered visible by breathing on it. If the 
glass be covered with a film of iodized collodion, treated 
as for a photograph, and exposed to uniform daylight, 
the invisible image is developed on the collodion, its it 
the paper letters had been originally applied to it. 
Here the invisible molecular change produced by elec¬ 
tricity in the glass was evidently extended to the colo- 
dion,* producing there a chemical change like that 
produced by light. 

“Similar results were observed by Mr. Babbage in 
the frame of an old looking-glass, where a pattern in 
gold leaf and plaster of Paris had impressed itself on 
the glass in a manner rendered visible by breathing on 
it while in the electric frame. The object of sll these 
illustrations was to show that agents, such as light and 
electricity, produce changes in the molecular consti¬ 
tution of bodies.” 


To the Editor of the Sydney Magazine of Science 
and Art. 

London, March 10, 1858. 

Per Tamar, R.M.S.S. 

Sin,—The great scientific event of the month is, of 
course, the launching of the monster ship, the Great 
Leviathan , Which is now securely moored on the oppo¬ 
site side of the river to that on which she was launched. 
Her appearance in the water is very remarkable Her 
height is not so very striking, perhaps, even now that she 
is empty, not much more than that of liO gun line of 
battle ship, but the length has a most extraordinary effect. 
Looked at from some distance off on the side, the notion of 
a ship is completely lost—she is a quay—a breakwater 
—a battery—a cliff—anything but a ship. Some notion 
of this may be formed, from the fact, that the space 
which her side occupies to the eye, when seeu in 
this way, is very nearly an acre; the cut of the prow 
is, to a landsman s eye, remarkably sharp ; she appears to 
taper for a third of her length, up to the perpendicular 
razor edged cutwater. 

The internal fittings arq progressing slowly enough ; it 
is said in consequence of want of funds, and hence. Lire 
directors are very particular about allowing visitors on 
board. The saloons and state-rooms are, however, mostly 
partitioned off, sufficiently to give an idea of their size. 

The first class saloon is, according to the new fashion, 
in the fore part of the ship; it is 110 feet long by 40 I 
broad and 15 high. This unusual height allows of two | 
stories of state rooms along the sides; the lower are devoted, j 
principally, to passengers* luggage, store rooms, Ac.; the 
upper are convenient little state-rooms, about 12 feet by 
6. with bath rooms and every convenience. Above this 
saloon and of the same size will be the first-class drawing¬ 
rooms. 

The amount of possible accommodation seems almost 
boundless, besides the second class saloon and cabins, 
which, though not quite so large, are sufficiently so 
aHd extremely comfortable Captain Harrison, who was 
on board, was talking of building on the main deck, 
(which is now quite flush, no quarter-deck at all a poop 
one hundred feet long, with state-rooms along the 
sides. The cost would be £ JO 000, but it was calculated 
to pay its cost in three voyages, if passengers could be 
got to fill it The total number of passengers which he 
undertakes to carry, with ease, is 4,500, or 10 000 troops, 
giving them one-fifth more accommodation than any troop 
ship now in use. To rule such a floating commonwealth 
demands a good head and strong will indeed, and there is 
no reason to suppose Captain Harrison wanting in either; 
a man evidently of great natural ability and determina¬ 
tion ; he has had many years experience as commander of 
Cunard steamers, and is universally allowed to stand in the 
first rank of his profession. 


You will get, from many other sources, more technical 
details in the construction of the ship and its engines. 

In the paddle-engine there is one no*el contrivance, 
which deserves a moment’s notice. Instead of the 
ordinary method of disconnecting the paddle-wheels and 
engines, an ingenious contrivance is used, called Dixon’s 
Friction* Clutch." The principle of which is. that connec¬ 
tion is made by means of a solid iron wheel being grasped 
by an iron outside ring, tightened by a strap, this can be 
instantaneously loosened and the paddles disconnected. 

Now that the launch is actually accomplished, it is 
interesting to remember how the predictions and theories 
of both professional men and bunglers have been falsified. 
After the first unsuccessful attempt the received explana¬ 
tion was, that the iron of the rails and cradle had under¬ 
gone a sort of welding, or interlacing of the fibres, 
through the enormous pressure, and that this would be 
sure to get worse so as to make the launch quite impos¬ 
sible ; others declared that the wags had settled, and the 
ship was lying in a trough parallel to the water, so that 
the ship had to be pushed up hill. All examination of 
the rails shows the hastiness of ail these conclusions, they 
are as straight as when first laid down ; the settlement 
I though the pressure lasted so much longer than expected) 
is inappreciable, and the surface shows nothing of the 
« welding” or interlacing so much talked of. Whether it 
really was a mistake to build it so far from the water, or 
to launch it on iron instead of wood, is hard for an unin¬ 
itiated to say; but we know that Mr. Brunei was quite 
supported by Mr. Ft. Stephenson, in fearing the responsi¬ 
bility of launching it on wood in the ordinary manner ; 
and when two such authorities agree what shall we (who 
are not shareholders) do, but take off our hats and bow to 
their united Judgment, 

The last number of the Chemical Society's Journal 
contains some interesting researches by Dr. Roscoe, on 
the ventilation and sanitary condition of dwellinghouses, 
undertaken at the instance of the commission of inquiry 
into the condition of soldiers’ barracks, which has just 
made such astounding disclosures. The results he has 
arrived at concerning the amoutit of air required per 
minute and the amount of impurity which is hurtful, 
do not differ essentially from those of previous observers. 
The interesting result is that the amount of ventilation 
afforded by the permeability of brick wails is very consi¬ 
derable. Dr. Roscoe’s experiments were made with an 
air-tight box, one side of which was formed by a brick. 
It was found that icet bricks are little, if at all, permeable, 
which explains the unhealthiness of new or damp houses. 
To many of your readers it may be important to consider 
that iron houses are quite destitute of this sort of venti¬ 
lation, 3rid hence can hardly be so healthy as brick ones. 

Another interesting result is that there is little or no 
difference between the upper and lower parts of the atmo¬ 
sphere of a room, except to some extent in temperature, 
that is. that hot air mostly collects towards the top, but not 
impure air. 

The well known Bunsen’s voltaic battery has lately 
received a useful modification by M. Grenet. a young 
French savan. The disadvantage in the use of this 
battery has been the gradual decrease of intensity observ¬ 
able as the action continued. This was shown by Poggen- 
dorf to be owing to deposition of oxide of chromium by 
the deoxidation of the bichromaof potassa used as the 
exciting liquid. This objection M. Grenet ingeniously 
removes by making a current of air pass through the 
liquid, the mechanical disturbance prevents the deposition 
of the oxide, while the oxygen of the air seems to reoxidise 
to some extent that which is already formed, reproducing 
bichromate of potassa. 


THE STEAM PLOUGH. 

To the Editor of the Sydney Magazine of Science and 
Art. 

Sjr— l presume th^t the columns of your valuable 
periodical are at the serviee of those who may have 
any information to contribute or fact to relate, that pro¬ 
mise to be interesting to the scientific world or your 
general readers I, therefore, avail myself of the oppor¬ 
tunity its pages afford, and venture to hope, you will give 
insertion to the following communication. 
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My object in writing is, to publish my c’alm to the 
invention of a. tractive engine, suitable either to the 
ro3d or the field, capable of exerting a horizontal draw¬ 
ing power equal to four fifths of its weight, at a speed 
of 8 to 10 miles an hour. 1 do not state this as its 
maximum capacity, but as I have achieved this in a 
model, I consider it a safe statement to make, knowing 
it t i be within the limit of achievement; but as its 
success is not dependent on that of a model, but is 
capable of demonstration by arithmetical calculation, 
based on acknowledged mechanical data, I do not hesi 
tate to say that its capacity cau be developed to a much 
higher point both in speed and power. I do not bring 
this forward as an idea to be perfected and rendered 
practicable eventually, but the discovery of a principle 
capable of immediate application, and thoroughly suited 
to the filling up that great vacuum in the application 
of steam power, the duty of the horse and the ox 
in the field and on the road. The following statistics with 
regard to the power of an engine of ,5 tons weight will 
afford some idea of its character, The data on which the 
following calculations are made are taken from a work on 
the “ Life of George Stevenson," and are those on which 
his conclusions with regard to the introduction of the 
railroad were based. The power necessary to draw a ton 
on a level road va. ies from 3d lbs. to 500 lbs. according as 
the condition of the road varies from the best to the 
worst; and which is called rolling resistance, and which 
in my case I calculate at 6'0 lbs. With this amount of re¬ 
sistance to the ton, on a level, my engine is capable of 
drawing one hundred and fifty tons—it can ascend any 
practicable grsde even to, say 1 in 2—and I feel confident 
an engine can be constructed capable of conveying 100 
tons of merchandise on an ascent of one foot in four with 
perfect ease and safety Its locomotive powers are not 
affected by the usual inequalities of‘the surface of the 
road. As a steam plough, its principle of locomo¬ 
tion is thoroughly suited to the character of the general 
surface of the soil. The draught capacity of an engine 
weighing 3 tons (reckoning 3. 0 lbs. necessary to draw a 
plough^ is equal to the traction of 3d ploughs through the 
earth at the same time : or to plough, sow, and harrow by 
one passage over the soil fifty acres of ground per day 
As I cannot extend my remarks to the principle on 
■which the engine Is based, I shall devote the remaining 
portion of my letter to a few remarks on the progress 
of the times and its relation to machinery, for it is not 
the immediate effects of an engine as the multiplier of 
wealth, so much as its ultimate effect in ripening and 
maturing the intelligence and happiness of mankind that 
renders it valuable to society. 

One of the greatest anomalies of the many with which we 
are surrounded, and which from custom we pass over 
almost unnoticed, is the fact that while the ingenuity of 
men has multiplied, by the aid of mechanism, the labour 
applied to the production of the conveniences and lux¬ 
uries of life to an almost unlimited extent, that branch of 
industry that provides our necessities—our food—has 
received little or no aid from the same source. Undoubt¬ 
edly a cause for this extraordinary fact exists, and the 
pursuit of it to its ultimate source might prove very 
amusing to a speculative mind ; but as it might convert 
the subject Into a political question, and as I presume 
your journal shuns any approach to political matters, 
except those of an abstract scientific nature, I shall only 
remark that the commercial and social history of the 
world impresses us with the faet that there exists such a 
near relationship between monopoly and social stagnation 
and apathy that the terms maybe considered synonomous. 
Some such cause may have had its influence here; for 
the-whole history of the land question goes to establish 
the fact, that the possession of the soil as a rule has 
never been coveted as a source of multiplying production, 
but rather as an engine of extortion, by which the nece 
siliet of consumers may become ministers to the rapacity 
of possessors it matters not, however, what Is the cause 
The faet of a comparative stagnation in this branch of 
industry standi patent to all, and the result is, that while 
those articles that the ingenuity of the artizan and me¬ 
chanic contribute to the wealth and comfort of society 


have been gradually cheapened and multiplied till they are 
within the reach of the poorest So far have the pro¬ 
prietors of the soil been from developing a proportionate 
improvement, that their productions have bvtl Increased 
in price and scarcity in the same time. In the process of 
bringing the soil under cultivation the same tedious and 
expensive method is adopted that originated probably 
with \dam. But though some little improvement in the 
etficiencv of the instruments used may have taken place, 
even this has been the result of the artizan’s ingenuity : 
and so tedious, laborious, and expensive is the system of 
raising food that the produce of the soil has been ever 
kept at a high price, partly by the fact that but a paucity 
of an intelligent community are willing to engage in the 
occupation that entails so much bodily labour, and partly 
through the tedious and expensive nature of the labour 
employed, as well as the uncertainty that attends it; so 
that the cry of those who arc continually warning settlers 
off the land, by the threat that they will but bring down 
the price below a remunerating rate, does appear at first 
sight to have a little reason in it. If there is one thing 
that the history of agriculturists proves more forcibly than 
another. I think it is the faet that they bear the palm for 
obstinacy to innovation or improvement The fact of the 
present condition of this profession compared with that of 
others is a physical proof; and whether that intimate 
relation that appears always to have existed between 
governments and landowners has led them to expect more 
as privileges than as the result of their own energy, is a 
matter for the judgment of themse ves to decide, The 
first dawn of intelligence in the mind is the conviction of 
ignorance, and neither a man nor a nation is likely to 
make a very energetic step towards improvement until 
they have become convinced that it is both practicable 
and desirable. In every thing wrong, both in the moral 
and physical world, there exists the seed and the 
germinating power of an inevitable destruction, and 
monopolies by their own exclusiveness, under the 
influence of a false economy or excessive avarice, but 
sow the seeds of powerful competitors which spring up 
and eventually destroy them. But a few years since and 
the landed interest in our mother country had no compe¬ 
titor ; its ek Ju’dveness, by stimulating excessive competi¬ 
tion in the * a and manufactures, has resulted in the 
production of tM team-engine, with all its appliances for 
production and wealth, and while t has been the instru¬ 
ment to curb the overgrown influence and power of a 
class, and reduced it to more appropriate propottions, t 
has raised up another whose existence and prosperity 
depends on the absence of all restriction on trade and of 
all monopoly, and to whom the present commercial pros¬ 
perity of the Uriti-h people is mainly due. 

After all the boasted superiority in intelligence and 
knowledge of the present age we really often meet with 
occurrences that would induce a doubt whether there is 
any real improvement in the aggregate mental capacity of 
our generation, and whether our boasted knowledge is 
anything more than a little extra accumulation of tacts, 
and not a more extended recognition of principles. Fifty 
years ago the overproduction, threatened by the introduc¬ 
tion of machinery, caused general alarm, and although 
labour is but the step to the production and acquisition 
of wealth it seemed a dreadful thing that this wealth 
should become procurable without the usual expenditure 
of labour. The same croaking voiee still proclaims *• That 
plenty is poverty." and the reason of listeners, mystified 
with financial puzzles, yields acquiescence— 11 an Over- 
production of food certainly must be a very great 
social evil." That lessening in price which attends plenty, 
constitutes the very source of improvement, for the 
wit and intelligence of every producer is put to the test,, 
by economy of labour, improving the system, and n- 
deavouring to reap as large a profit as possible; for, active 
competition, an • that amount of remuneration to labour 
that stimulates by a fair return, and neither disappoints by 
its meagreness or slackens the energy by its success, 
keeps alive the activity and intelligence, as well as pro 
motes the happiness of those engaged in it. Why a 
similar elaborate system to that applied to the production 
of the conveniences of life should not also extend to agri 
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culture 18 , because the mechanical genius of mankind has 
never taken it in hand with determination; and while 
cotton and other goods have been reduced to a price that 
would astonish our forefathers there is no reason why 
our “individual selves" may not awake to an equal 
astonishment some ten or fifteen years hence, by seeing 
the same causes produce the same effects in the production 
of food, and see as great a stimulus to commerce and 
industry in its pnduction and distribution as has ever 
been eflectcd by power loom or spinning jenny. Hut 
apart from its character as an agent of pecuniary pros¬ 
perity as well as commercial activity, the effect of an 
abundance of the necessaries of life on the social character 
of mankind, of a good diet and an abundant supply of 
food on his physical and moral development, is not the 
least important consideration. Those who make this 
branch of knowledge their study inform us that those pro¬ 
minent traits, characteristic of different nations, are 
effected by food, climate, &c. ; food, however, is acknow¬ 
ledged to have a very prominent influence in the develop¬ 
ment of character. How great an agent, therefore, would 
be an abundant supply of food towards the extension of 
civilization and the moral and physical improvement of 
the race. One social result of the application of slcam to 
manufactures has been to put into operation a centripetal 
force, which draws together large bodies of individuals, 
and concentrates their habitations to a limit that is incon¬ 
sistent with the demands of nature or requirements of 
health. The extraordinary growth of towns and cities, 
especially manufacturing towns, a d those that have 
sprung from the requirements, faei'ities of locomotion, 
commerce, &c., that manufacturing Industry has given 
rise to, is attri'.iiltable to this source. The introduction of 
a system of agriculture, suited to the profitable employ¬ 
ment of n thoroughly practical steam plough, with the 
multiplication of duties that would ensue, as well as the 
extra amount of intelligence requisite to perform t cm, 
would counteract this centralising influence, and disperse 
the accumulated inhabitants of the cities to much more 
attractive localities. 

It will also bo observed that the onerous duties that the 
present system entails would ecr-c, and that the duties of 
the agriculturist would bo more attractive and healthy, 
and equally remunerative and social as that of the artizan. 

The most prominent events of the t.'ues seem point¬ 
ing to the absolute necessity of some aid to agriculture, 
for while the barbarous wilds of Africa are being gradually 
opened as a field for industry and the march of civilisa¬ 
tion, the great monopolies that have hitherto governed the 
destinies of India and China arc crumbling before the 
power of the commercial energy of the age. But where 
will bo the use of these tropical gardens without other 
power than the sinews of man to cultivate ? for we 
even now hear the whinings of many bewailing the eman¬ 
cipation of negro slavery, pronouncing it premature, and 
a sacrifice of common sense to sentiment, and advocating 
the absolute necessity of the slave for the thorough cul¬ 
tivation of those tropical climates already under the do¬ 
minion of the white man. 

Although we are led to believe, both by the proud 
eminence on which man is placed, as the most powerful 
and intelligent being in the creation, as well as by the 
revelation of holy writ, that everything in nature was 
intended to be subservient to his use, and as a means for 
accomplishing the great primary object, the maturity of 
his mental and physical qualities to the highest state of 
perfection - happiness, yet this is praitieally the last 
consideration that enters into our calculation with regard 
to the snccess of every new scheme. In fact, this is not 
the business light of the subject, and although its impor¬ 
tance is acquiesced in it is not realised but in the minds 
of few. It is like the Maine liquor law, all acquiesce in 
the advisability of Its adoption, but no one individual is 
willing to be bound by its restrictions: a principle, how¬ 
ever, has been embodied in the construction of the moral 
laws of our nature by which the promotion of indivi¬ 
dual acquisition is secured towards furthering a general 
advancement. In looking at the probable result of 
greatly multiplying the necessaries of life all other consi¬ 
derations sink before that of its political influence, and 


that of extending more particularly the birthright of 
liberty, intelligence, and a rational amount of leisure to 
that class over whose shortcomings both preachers and 
laymen are engaged in continual discussion—the labouring 
classes. In looking at the political progress of the age it 
is not a very common tiring to hear our success attributed 
to any physical power. Vet it remains in reasonable 
doubt whether the present extension of political free¬ 
dom enjoyed in our country could have continued to 
exist were it not for the physical effects of the steam- 
engine. I think it is natural to man to know when 
he is oppressed ; even the most ignorant, and I doubt 
whether mankind lues made any progress in this paiti- 
cular branch of knowledge since the Israelites were in 
Egypt, and political and social freedom we cannot 
doubt were always as much loved and coveted as at 
present, but the reason it was never achieved and per¬ 
petuated is because circumstances rendered it imprac¬ 
ticable. 1 think we have examples of cases in point 
in the histories of England and Prance: one by mecha¬ 
nical industry laying the foundation of a wealthy class 
that should rise up as tho champion of freedom against 
monopoly, and the other proving tho utter fallacy of 
the struggle of poverty on one side against monopoly 
and wealth on the other. Not that 1 would rob the 
influence of an improved political creed of its due 
share of credit, but that the introduction of machinery 
rendered its principles capable of realisation; for it 
does not follow that even an increased standard of 
intelligence or knowledge should produce a more just 
appreciation of a common freedom. And it is very 
doubtful had tho United States to form a constitution 
now, whether they would ho able to embody those 
principles of equality and freedom which that amount of 
national virtue excited by a gallant and self-devoted 
struggle in the cause of their common rights was tho 
means of producing. We have but to look at the con¬ 
stitution of the State of Kansas, the production of the 
year 1855, and compare it with, that of the American 
republic, the production of the last century, to get an 
excellent proof that tho moral character of mankind is 
not subject, in the aggregate, to a necessary continuous 
improvement, even though their knowledge may have 
extended. The result oi the extension of political 
influence to commercial and mechanical classes has 
been a most decided stop in tho cause of freedom ; and 
the rights that have since been wrested by hard fight¬ 
ing from the class that hitherto possessed them, consti¬ 
tuted tho power of retaining and perpetuating this 
monopoly. Tho source of their power was tha_ mono¬ 
poly of the source of food, and all engaged in it were 
moved hv one common interest—tho retention ot that 
power and influence. After its permanent establish¬ 
ment it was less likely to be checked by any internal 
cause, anv qualms at’its injustice, for education and 
habit tended to convert an usurpation into a right. To 
complete its power it grasped the right of legislation, 
by which it could restrict commerce by taxation. 
There, then, remained no alternative hut physical force, 
or the aid of foreigners, who, by supplying food, would 
become competitors with the owners of the soil. To 
subdue the great mass of the people to the full influ¬ 
ence of a thorough oppression the first was guarded 
against by an army of bayonets, and the latter by 
exorbitant restrictions. The steam-engine comes, 
raised a competitor, annihilated the restrictions of 
commerce bv tho necessity it had created for the dis¬ 
posal of its'pi'odmrtkm 5 - and eventually clipped the 
wings of this monopoly. The French burst forth in a 
frenzy of revenge, and! after deluging the country with 
tile blood of their oppressors, eventually succumbed to 
a more perfect despotism than before. Ted, in spite of 
the experience of the past, reform still struggles 
against an opposition from the same.sonrcc, and. until a 
competitive and commercial spirit is infused into the 
profession of agriculture, and the extortions of the 
landlord checked, it will stand out.as the claimant of 
especial privileges, and hold, up its head in the old 
conservative stvle. I feel satisfied that the acquisition 
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and retention of our freedom has been rendered prac¬ 
ticable by the influence of the steam-engine, and that 
so long as there existed but one eminence of power and 
command, such as the exclusive possession of the land 
provided, there always would exist a set of ambitious 
and selfish scramblers determined to secure it and use 
to the utmost the influence and power it gave. Mecha¬ 
nism to the manufactures lias not annihilated it, but 
has raised a competitor; but so thoroughly has this 
power amalgamated all classes under its influence by 
the multiplication of pursuits, the division of labour, 
the creation of a mutual dependence between em¬ 
ployers and employed, and the opening out of many 
fresh fields of labour and industry, that it is beyond 
the power of one separate clique ocinterest to alienate 
itself from the general community and encroach on the 
common interests and liberties of the people. 

But the want of the necessaries of life is a feeling that 
drowns every other, and diminishes and even dissipates 
the fear of death. It can, therefore, be made a much 
greater engine of tyranny than the bayonet. So 
long as the food of a nation is not open to the most 
complete system of competition a monopoly can he 
established, and a mere equality, or pretended equality, 
in the criminal code is no test of national freedom. I 
think that the steam engine applied to manufactures 
has laid the groundwork for the great and rapid step 
that society has taken in tho course of liberty and 
intelligence in the last fifty years, and that the appli¬ 
cation of steam to agriculture promises even more 
mature fruits in the next- The inventor must precede 
the reformer, and render his doctrines capable of 
accomplishment; for so long as there exists an 
eminence from which a monopoly can exert its influ¬ 
ence, and is at the same time a means of exorbitant 
acquisition^ the theories of the reformer cannot combat 
■with the more practical weapons of wealth and influ¬ 
ence. Man’s pride, obstinacy, and self-interest, is no 
easier overcome now than in the days of Julius Ctesar; 
necessity only subdues; and while the reformer 
attempts to regulate the development, the physical 
power of steam carries on its system of mining quietly 
and silently, with no apparent enmity in its operations, 
and in the midst of fancied security destruction comes. 
Classes are as determined as ever, but not so concen¬ 
trated or powerful. Were it not for the moral 
impossibility of a powerful concentration, which is 
the result of the extension of manufacturing industry, 
no representative government would long exist where 
men could be found to use the bayonet or do any¬ 
thing else for money. 

I remain, yours truly, 

John WhEatut Giles. 

[The inventor of the machine here indi¬ 
cated has, we aTe informed, exhibited his 
model to tire very high engineering autho¬ 
rity in this colony, and has succeeded 
in producing a conviction of its utility. 
We are not, of course, in the secret, 
and therefore cannot divulge the modus 
operandi, hut we may inform our readers, 
that the discoverer is now on his road to 
England, in the steam ship European, to | 
take out a patent, carrying with him in¬ 
fluential letters of recommendation to 
leading scientific men there, where, we 
have no doubt, the invention will receive 
a full and satisfactory trial.] —Ed. Sydney 
Mag. S. and A. 

Our talented and indefatigable contri¬ 
butor, Mr. Meston, has favoured us with 


the following communication concerning 
Palmer's Patent Horse Kailway, which we 
suggested as applicable to colonial neces¬ 
sities some month or two ago. We may 
mention, that since our article on this new 
description of railway appeared, we have 
heard from several persons, who have seen 
this railway in practical application, not 
only in England, hut on the continent at 
Posen, and in America. In every case, as 
far as we can hear, it answered satisfac¬ 
torily. At the recent exhibition of the 
Horticultural Society there was an excel¬ 
lently made model of the same railway, 
which gave hundreds of persons a far better 
idea of its mode of working than any 
description could do. It created much 
enquiry, and seemed to convince all who 
carefully inspected it of the perfect prac¬ 
ticability of the plan. 

We are still in the dark as to what mode 
the present government purpose to adopt 
to meet the urgent wants of the country for 
internal communication. Indeed the ex¬ 
citement in the matter seems, at present, 
to have lulled, the long period of dry wea¬ 
ther having made most of the roads pass¬ 
able. We have only to wait, however, for 
a few weeks’ rain and the outcry for roads 
will he as urgent as ever, and as far as we 
can see, there is no plan proposed to 
remedy the evil:— 

To the Editor of the Sidney Magazine of Science 
anil Art. 

“ Sir —Whether Mr. Palmer or yourself, as inventors of 
the single line and semi-rerial railway shall bear away the 
I palm and wear the laurels, we must leave to future time* 
Similar instances of eotemporaneous discoveries may be 
frequently found on record. The plan is novel, and may 
it succeed. 

“A few difficulties, apparently, present themselves, 
which better engineers than myself will perhaps be able 
to remove or counteract. Permit my remarks: 

“1st, May not the force of our north - westers have 
strength sufficient to destroy the equilibrium of the load¬ 
ing, when blowing laterally, and perhaps upset the trains ? 

A brisk breeze, of 20 miles an hour, will occasionally 
press with an extra force of 10 pounds per square foot; 
and a gale blowing at a speed of 35 miles per hour would 
more than quadruple that averdupois FuTious thunder- 
gusts will be felt as still more dangerous. 

“ How is this addltionaal resistance a-head, or pressure, 
to be countervailed ? 

“ 2nd, Traction by horses — especially in a horse rearing 
country — is doubtless the cheapest means of locomotion 
for a thinly-peopled colony, such as Australia. Professor 
Pell’s theorem that the cost of roads ought always to be 
commensurate with the population and requirements of a 
couutry, should be stereotyped as an axiom—for no man 
of common sense, or of uncommon science, will attempt 
to deny the absolute truth. 

“ But horses draw with greatest effect when the line of 
draught passes in a direct line from the point or points of 
resistance, straight to the shoulders, a little below their 
centres of gravity—so termed. 

“ in the proposed new railway, the line of draught will 
always be above, sometimes far above, and no lengthening 
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of rope or chain will compensate; for then the animal 
power diminishes as the distance from the inertia of re¬ 
sistance increases—another objection, to be taken into 
account hereafter. 

“ Moreover the traction horse, or horses, will be always 
pulling oblique to the railway line of direction, like as on 
canals, which obliquity will cause considerable increase of 
friction, also, on the fore-wheels of the first, in any train 
thus producing additional resistance, far from inconsi¬ 
derable The power of a horse is reckoned equal to five 
men ; or, he can raise 1000 pounds 35 feet a minute ; but 
this power diminishes as the speed accelerates If that 
power is assumed at JuO, and at a rate of two miles per 
hour; then, with a 6peed of five miles in the same time, 
his force will be only 50. 

“ So, taking into consideration all the disadvantages 
enumerated, the power of a horse cannot be estimated at 
more than 40, or raising 400 pounds 53 feet a minute— 
thus requiring more than double the number necessary 
to work a common tramway, for working the single 
railway. 

“ Then why not try steam for a motive power? I ask 
why not ? Without the least intention of detracting from 
the proposed scheme, but desiring further information 
for us, simple country folks, in what way most effective, 
the new Railway is intended to be conducted. 

“ It may not be credited that I and hundreds more 
that much maligued order called Squatters, are anxiou* 
to see cheap internal communication, uot merely pro¬ 
posed but set going. The tale may be scarcely believed 
in Sydney generally, much as they gulp down, per con¬ 
tra, but so *• of a truth It is.” Now, the distance be 
tween Grafton and Armidale. of 125 miles, offers advan¬ 
tages for constructing such a line of railway as proposed, 
far superior to any others in the colony—for ehoice timber 
of various kinds can easily be obtained about midway, 
and 1 am ready with statistics to shew that the traffic, even 
during the first year, would, yield 8 per cent., and pay all 
working and other expenses incident to a horse-traction 
tramway. 

“ What may be the cost of the new pattern goes beyond 
my arithmetic. 

ROBERT MESTON 
Clarence, Rocky River, Feb. 15, 185S. 


EXTRACTS. 

Improved Ships’ Masts. —It is well known that 
wooden masts soon decay about the head, and down to 
the hounds and the truss hoop, in consequence of lodg¬ 
ments of moisture at such parts, induced by the cap, 
the tigging, and tho top, It is also well known that 
iron masts are objectionable, on account of their rigi- 
ditv, the difficulty of cutting them away to save a ship, 
&c’ Mr. J* Brown, a inastmaker, of Liverpool, pro¬ 
poses to obviate these objections as follows;—He makes 
the top of the mast, from the cap to the truss hoop, in 
the form of a tube, of wrought iron, similar to an ordi¬ 
nary iron mast, and continues the metal downwards in 
the form of four tapered arms. The lower part of the 
mast is entirely of wood, and the upper end of it is fitted 
into the tube as far as the hounds, where it abuts against 
a itrcn-T iron cross plate formed in the tube. The 
tapered arms fit close to the wooden portion of the 
mast, to which they are securely fixed by iron hoops or 
otherwise.— Mechanics. Magazine., No. 17C6. 

Tuxford' s Traction Engine. —At the Smithfield 
Club Show, and the Agricultural Machinery exhibited 
there in 1857, we noticed the Portable Steam Engine 
of the M essrs. Tuxford and Sons, of Boston, Lincoln¬ 
shire •, this beins the third year this eminent firm have 
held the first prize of the Royal Agricultural Society 
of England. The .Messrs. Tuxford and Sons were tho 
pioneers of farmers’ portable engines and combined 
thrashing-machines, and are now engaged in developing 
a new feature in agricultural mechanics—the Traction 


Engine, or Steam Horse—a sort of walking leviathan, 
more powerful than the elephant, yet as manageable as 
the farmm's best-bred cavt-liorse. A number of these 
self-moving machines are in course of construction, or 
are already completed, for some extensive sugar plan¬ 
tations in the IVest Indies. Sefior I’laciile Gener. of 
Mantanzas, Cuba, a large landed proprietor and sugar- 
planter of that island, who holds the exclusive right 
tor tho introduction of the traction-engine into the 
Spanish West Imlies, has been for some time in Eng¬ 
land superintending the manufacture of several of the 
engines, which he intends for ploughing, for drawing 
in cars the produce of the field /or the mill, for carry¬ 
ing tho sugar from the mill to a railway some miles 
distant, and also for working as stationary engines when 
not otherwise employed. In appearance, the traction- 
engine has a massiveness which, at first sight, leads to 
, an inference that, from its weight, it is not adapted for 
travelling across grass-lands, or over light soils. The 
reverse is the fact; the slippers or shoes, with the raih 
upon them, which are attached to the wheels, and 
over which the wheels themselves travel, offer to the 
surface of the land an aiea, with the whole weight 
of the engine upon them, twice as great as that 
presented by the feet of either horses or oxen when 
walking with their proportionate weight. Hence the 
simple downward pressure, or sinking into the soil, 
ol' the traction-engine will be only one-half of that of 
horses or oxen, when any' of them are employed for 
traction purposes. This is an important fact, and must 
be borne in mind by every one before expressing an 
opinion as to the fitness or nouadaptation of so massive 
a machine for agricultural purposes. The very weight 
itself is essential for obtaining the end desired. r With a 
heavy load behind it, and without a given weight upon 
the land from the engine as a resistance, the power of 
tho engine would be expended without any forward 
movement. The action of the endless railway-wheels is 
precisely that of walking; the slipper being the foot, 
its heel first touches tho ground, and tho too last; the 
cycloidal iron at its apex forms the ankle, and the nave 
of the wheel the knee. The wheel, in its revolution, 
brings down six of these feet, to which there is but one 
common knee, tho centre or nave* It is not so much 
to this endless railway that attention bore need be 
directed, as the credit of its invention belongs to Air. 
Boydell; but it is to the mechanical combination by 
which the Messrs, Tuxford have been able to make 
these rail way-wheels signally' successful with steam- 
power. The difficulty' hitherto experienced in making 
turns when travelling to either side has, in this engine, 
been surmounted ; and the power from the two cylin¬ 
ders can be given off equally' to each of the impelling- 
wheels, or a greater power given to one and a less to 
the other, or either of the wheels can be detached from 
the power instantaneously, and without the least shock or 
jar. This engine weighs altogether about twelve tons. 
—Illustrated London News's* o. 893. 

Anesthetics Destroying Insects.— Marshal Yail- 
lant has communicated to the Trench Academy of 
Sciences, a paper by Mr. Doyfere, on the curious and 
important fact that Anesthetics—as ether, chloroform, 
&cL_tave the power of destroying all kinds of insects 
injurious to the preservation of com. Experiments on 
a largo ecale were made at Algiers by order of the 
Minister of War ; and M. Dovere states as the result, 
that two grammes of chloroform *per metrical quintal of 
wheat are sufficient to destroy every' insect in the silos 
(com pits hermetically closed, common both in Algeria 
and Italy) in the course of four or five days. Five 
grammes of sulphuret of carbon will effect the same in 
twenty-four hours. Not only the insects, hut even the 
larvte inside the grains are completely extirpated ; and 
the corn, after being shovel ltd four or five times in the 
open air, does not retain a trace of the operation. 
Cattle will eat the barley thus treated even while still 
infected with the odour, and without any injurious 
effect. 
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Sydney, Month of April, 1858. 

From observations taken at 9 a.m. and 9 p.m m each day. 


CO 

*o 

d 

Temperature of Air. 

Moisture. 



Cloud, 

Winds. 

Remarks 

on 

Weather, etc. 

-a 

CJ 

rt 

is 

o s 

ci 

e>K 

Mean of 

9 a.m. 
and 9 pm. 

Maximum. 

Minimum. 

6 

to 

a 

rt 

** 

1—4 

Dew point. 

Rain. 

Inches. 

a 

Vi 

'p! 

53 

C (1 

| Extent. , 

Form. 

General 

Direction 

1 

30044 

66-6 

79'6 

54-8 

24-8 

63-5 

•0 

116 

5 

St. 

NE. 

Mist. 

2 

29-952 

66‘3 

810 

53.3 

27’7 

621 

•0 

115 

0 


S«utk.NE. 

Very fine. 

3 

30-0S8 

67-9 

76-6 

56-3 

20-3 

61-5 

•0 

in 

6 

Cu. 

SE. 

| Fine, but cloudy. 

4S 

•122 

69'4 

75-2 

600 

152 

62-7 

•o 

101 

8 

Cu.-Cu.-St. 

SE. 

5 

■027 

68-0 

77-8 



645 

•21 

111 

6 

Cu.-Cu.-St. 

NE. 

Thundercloud to East. 

6 

29.945 

63-4 

69-8 

6i-6 

S-2 

57-4 

•09 

90 

7 

Cu. 

SE. 

7 

•890 

63-5 

74-0 

48-5 

25-5 

57-3 

.0 

103 

1 

Ci.-St. 

SSW.NE. 

1 Atmosphere drv and 

8 

•893 

60-9 

77-9 

47-2 

30-7 

48-4 

•0 

116 

0 


\t.s\y. 

f brilliantly clear. 

9 

30-160 

63-9 

702 

47'6 

22-6 

49-0 

•0 

103 

0 


S8E. 

Sudden shower. 

10 

•245 

60-4 

68-7 

53-6 

151 

51-0 

•09 

93 

6 

Cu.-Ci.-St. 

SE. 

ns 

■089 

67-0 

74-8 

4S-7 

25-1 

590 

•o 

105 

8 

Ci.-St. 

NE. 

I Fine, calm, & agree- 

12 

•103 

68-6 

73-8 

58*3 

155 

56-7 

•o 

99 

4 

Cu.-Ci.-St. 

SE. 

j able weather. 

13 

•233 

62*2 

67-2 

58-6 

8-6 

56-9 

•96 

S4 

9 

Ni. 

SE. 

Heavv thunder sliwrs.* 

14 

•318 

64-S 

69-8 

5G-4 

13-4 

51-1 

•38 

92 

5 

Cu.-Ni. 

ESE. 

1- Showery cumuli. 

15 

•298 

60-2 

71-9 

56-4 

155 

57-7 

■36 

106 

5 

Cu.-Ni. 

East. 

16 

•370 

64-6 

73-7 

49-3 

24-4 

57-5 

0 

105 

5 

Cn.-Ci. 

ESE. 

j Fresh winds 

17 

•473 

65-3 

71-2 

61-1 

101 

55 -3 

•o 

89 

5 

Cu.-Ci.-St. 

SE. 

J Irregular clouds. 

18S 

•438 

640 

70-3 

57-1 

13-2 

56-2 

•88 

89 

9 

Cu.-Ni. 

SE. 


19 

•374 

61-9 

68-S 

54-3 

14-5 

58.0 

•03 

80 

9 

Cu.-Ei. 

South. 

( muli. 

20 

•286 

61-7 

65*^ 

56-1 

9-3 

59-3 

♦49 

88 

10 

Cu.-Ni. 

East. 

| Low and very threat- 

21 

•218 

61-3 

04 5| 

oG'7 

7'8 

59-1 

•59 

71 

10 

Cu.-Ni. 

NE. 

J ening clouds. 

22 

•178 

57*6 

70-8 

48-6 

22-2 

55-4 

•o 

101 

3 

Cu.-Ci. 

NE. 

) Calm and fine 

23 

■143 

55'G 

71-5 

47-7 

238 

53-9 

•0 

107 

0 

Cu.-St. 

NE. 

f Heavv night dew's. 

24 

•110 

61-1 

72-8 

48-0 

24'8 

59-2 

•03 


4 

Cu.-St.- 

NE. 

Thundercloud. 

25S 

•125 

62-0 

70-1 

48-3 

21-8 

53-8 

•0 

90 

3 

Cu. 

South. 


26 

■219 

59-7 

G9-0 

46-6 

224 

53-5 

•0 

2 

Cu. 

SW.SSE. 

j Detached clouds. 

27 

•186 

56-4 

73-3 

44-3 

29-0 

51-6 

•o 

108 

3 

Ci.-St. 

W.SW. 

) Calm and fine 

28 

•120 

59-3 

723 

46-3 

26-0 

543 

•0 

107 

1 

Ci. 

NNE. 

J Night dews. 

29 

•102 

60-0 

74-5 

533 

2l -9. 

54-2 

•03 

100 

5 

Cu.-Si.-Ni. 

SSE. 

30 

•315 

58-2 

61-3 

52-6 

8'7 

55-5 

■88 

71 

10 

Cu.-Ni. 

SE. 

Much rain. 


30-483 

70-9 

810 


36-7 

C5-1 

■96 

116 

10 

Hi 

gliest ) of s 

ingle readings. , 


29-882 

531 

... 

44 ; 3 

... 

45-4 

... 

71 

0 

Lowest J at 9 a.m. or 9 p.m,. 


30169 

62-6 

71-9 

52-8 

189 

56'6 

"5-02 

984 

5-0 

Means and sums 

April, 1858. 

1 

30165 | 

62-8 

73-6 

55-2 

18-4 

58-0 

536 


4-8 

Means and sums. April, 1856,1857. 


* April 13. These thundershowers occurred in a;very unusual manner, between midnight and 8 a.m. 


N.B.—The observations are not corrected for diurnal 
range The principal instruments have been compared 
at Greenwich, and the readings arc all reduced ac¬ 
cordingly. 

Pressure .—The barometer is 11 feet above the sea-level, 
The greatest range of pressure is *061 inches. 

The mean gaseous pressure of dry air is 29 - 7l0 
inches. The average weight of a cubic foot of atmos¬ 
pheric air is 533 grs. 

Temperature , — The mean of all self-registered 
maxima and minima is G2’4 degrees. The adopted 
mean temperature of the month is, therefore, 62.5 
degrees Fahrenheit, which is somewhat below 63*5. 
the corresponding mean of the two previous years. 
Moisture .—The dew-point is calculated from readings of 
Negretti’sand Zambra’s dry and wet bulb thermome¬ 
ters, by the use of Glaisher’s tables. 2nd Edn. 

The mean temperature of evaporation at 9 a.m. and 
9 p.m.,is 59'4 degrees. The mean elastic force of 
aqueous vapour is ‘459 inch. The average propor¬ 
tional humidity of the air is denoted by 83, per¬ 
fectly dry air being taken as 0, and saturated damp 
air as 100. 

Pain .—More or less rain fell on 13 days during the 
month. The total depth fallen is 5 02 inches. It is 
collected at one foot above the ground, and measured 
at 9 p.m. 


Sun’s heat is indicated for each day by the highest read¬ 
ing (self-registered) of a thermometer with a 
blackened bulb placed one inch above the surfaco of 
the ground. 

Cloud .—The extent of cloud is expressed by the tenths 
of the whole sky covered by it. 

The forms of clouds are denoted as follows, the num¬ 
ber of days on which each kind occurred being 
added in figures. 

Cu. Cumulus 19 Ci -Cu. Cirro-cumulus. ... 0 

Ci. Cirrus.4 Ci.-St. Cirro-stratus . 6 

St. Stratus...,,.1 Cu.-St. Cumulo-stratus ... 3 

Ni. Nimbus, ...9 

(N.B. The term Cirro-cumulus, I seldom, if ever, em¬ 
ploy, on account of the ambiguity and apparent unim¬ 
portance of what it generally denotes). 

Winds .—The winds may be thus summed up. 
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272 Rgittrar General's Ofjiot, Sydney, Oth May, 1858. 

HEALTH OF SYDNEY. 

The number of Deaths registered at the Central Office during the month of 
April is 115, viz., 65 males and 50 females. 

The infantine mortality has decreased from 55 84 per cent, during the first Quarter of 
the year to 42'60 per cent. 

The number of Deaths registered during the corresponding month of last year was 
94. ' 

The number of Births registered during April is 211, viz., 113 males and .98 
females, being 96 in excess of the Deaths of the month. 


SUMMARY OF DEATHS of hath Sexes Registered in Sydney, from 1st to 31«t March, 1808. 


Causes of Death. 


Zymotic Diseases. 
Endemic, Epidemic, & Con¬ 
tagious . 


Sporadic Diseases. 

Of Uncertain Seat .—Dropsy 
and other Diseases of Vari¬ 
able Seat. 


Of Nervous System. —Dis¬ 
eases of the Brain, &c. ... 

Of Respiratory System .— 
Diseases of the Bungs, &c. 

Of Circidatory System .— 
Diseases of the Heart and 
Blood vessels. 


Of Digestive Organs. Dis 
eases of the Stomach, 
Liver, &c. 

Of Urinary Organs— Dis¬ 
eases of the Kidneys, &e... 

Of Generative Organs . 


Of Locomotive Organs — 
Rheumatism, Diseases of 
the Bones, Joints, &c... 


Of Integumentary System.— 
Diseases of the Skin.., 


Old Age ..... 

External Causes. Violence, 
Privation, & intemperance. 

Unspecified- . 


Dec. Total from all Causes... 


13 


31 


12 


49 6 


10 4 
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CHRIS. ROLLESTON, Registrar General. 
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EXTRACTS. 

Hay Tea.—M. Isidore Pierre has read to the 
French Academy of Sciences, a paper on the chemical 
ingredients of what agronomists call the “De Foin, 
or Hay Tea,” being an infusion of hay, which is admi¬ 
nistered to calves in order to make them gradually pass 
from milk to solid food. To analyse this liquid, M. 
Pierre made an infusion of 16 Jib. of good hay in dis¬ 
tilled water, keeping it for a space of six hours at a 
temperature of about 90 deg. centigrade (194 deg. 
Fahr.), then drawing ofF the water, nnd renewing the 
infusion on the residue- On evaporating the liquids, 
he obtained 1310 grammes (nearly 31b.) of a dry ex¬ 
tract entirely soluble in water, being 15*9-4 per cent, of 
the weight of hay employed. The latter retained its 
natural colour after the operation, and on being dried 
emitted very nearly the same sweet smell it had before, 
and might have passed for common hay of good quality. 
It was found to have lost 28 centigrammes (43 grains) 
of azote, oat of 14G which it had contained before. In 
a second operation, in which the infusion was continued 
for twelve hours at a temperature of about 25 deg, 
centigrade (72-50 deg. Fahr.), the quantity of dry- 
extract obtained was 16*57 per cent., and the hay lost 
20per cent, of its azote. The extract, on being analysed, 
was found to contain 2 per cent, of siiex, J of phosphoric 
acid, H of lime, 1J of soda, 1J of potash, and one-fifth 
per cent, of magnesia. 31. Pierre hence concludes that 
hay tea is an excellent beverage for cattle ; that hay 
may lose one-third of its nutritive qualities by infusion'; 
and that consequently, when hay has been'exposed to 
continual rains, the effect inust'be to deprive it of a 
considerable quantity of nutritive matter. 


Causes of Fires.— A paper has been read to the 
Institute of Architects, by31r G. G. Fothergill, “On 
the causes of fires in London from 1833 to 1856 inclu¬ 
sively.” It appears that the total number of tires 
attended by the Fire Brigade during these 24 years 
have been 17,810, giving an average of 7*42 in a year, 
or very nearly 2 in every twenty-four hours. The 
average number of fires in each year from 1833 to 1848 
was—totally destroyed, 26*4; considerably damaged, 
194*2; slightly damaged, 433 5; total, 654*1 ; and 
during the 8 years 1840 to 1856—totally destroyed, 
26*7; considerably damaged, 273*9 ; slightly damaged, 
618; total, 918*6. Hence it appears that while the 
total yearly average has advanced in the last 8 years 
by about 40 per cent, as compared with the preceding 
16 years, the number involving entire destruction has 
remained almost stationary. Of fires caused by candles, 
curtains, and gas, those in drapers* shops were 
61*8 per cent,; at lodgings, 52*7 ; at private houses, 
47 9 ; while in 22 trades out of 96 no fires have been 
traced to such a cause. A very considerable per centage 
of total destruction was observed in churches—viz., 8*8 ; 
a higher proportion than that among caTpenteis, japan- 
ners* lampblack makers, musical instrument makers, 
and varnish makers. One reason for this may he, that 
places of worship are left unwas hed and unoccupied 
when not in use. A large proportion of the cases of 
total destruction of this class of buildings arose from 
the heating apparatus. No instances of total destruc¬ 
tion occurred among colour-makers, illicit distillers, 
or lucifcr match-makers. Six fives among printers* 
ink-makers had all been either total or considerable, 
and 34 fires in theatres showed no medium between 
absolute destruction and slight damage. 
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FIRST ANNUAL GENERAL MEETING 


OF THE 

Slustraliati Jtartimlturnl trail Slgrimltimii iarirftj. 


Held in tlie Hall of tlie Sydney Mechanics School of Arts, on Wednesday, July 

22nd, 1857. 


HIS EXCELLENCY SIR W. DENISON, GOVERNOR-GENERAL, Pkesidest, is the Chair. 


1st Resolution. Proposed by the Honorable R. M. Isaacs, seconded by Mr. 
Isaac Nichols, —That the report now read be adopted, printed, and circulated among 
the members. Carried unanimously. 

2nd Resolution. Proposed by Dr. Bland, seconded by Mr. James Bell, —That 
this meeting earnestly recommends to the Council for the ensuing year, that every 
means within its power be employed in forwarding the establishment of an experimental 
farm and garden. Carried unanimously. 

3rd Resolution. Proposed by Mr. W. B. Allen, seconded by Mr. J. Dyer,'—T hat 
the thanks of the Society be accorded to the President, Vice-Presidents, Honorary 
Secretary, Treasurer, and Council, for the satisfactory manner in which they have con¬ 
ducted its business. Carried unanimously. 

4th Resolution. Proposed by Mr. Wsr. Me Donell, seconded by Mr. L. 0. D. 
James, —That the thanks of the Society be awarded to the various gentlemen who 
have read papers at the monthly meetings. Carried unanimously. 

5th Resolution. Proposed by Mr. T. W. Shepherd, seconded by Mr. P. L. C. 
Shepherd, —That Messrs. Thomas Whistler Smith, and Thomas Chalder, be appointed 
Auditors for the ensuing year. Carried unanimously. 

6th Resolution. Proposed by Mr. G. Mo rant Simpson, seconded by Mr. J. E. 
Blake, —That this meeting now proceed to ballot for the Council for the ensuing year, 
and that Messrs. R. Driver, sen., and Joseph Dyer, in conjunction with the Secretaries, 
take charge of the ballot-box, and act as scrutineers. Carried unanimously. 

On the motion of Mr. E. K. Silvester, the chair was vacated by the President, and 
taken by the Vice-President, the Rev. G. E. Turner, and a vote of thanks accorded to 
the former chairman. 
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RULES. 


1. That the objects of this Society shall be the encouragement, improvement, and development of Agriculture 
and Horticulture, and the promotion in every wav of the productive capabilities of the soil, and with a view to 
the carrying out of these objects the Society shalf, first—Hold meetings monthly, or otherwise, for the purpose 
of reading essays or papers, and lecturing on and discussing the various subjects connected with them; 2nd. 
Establish an experimental garden or farm, as soon as circumstances will permit; 3rd, Institute periodical exhi¬ 
bitions, at which prizes shall be awarded for superiority in all kinds of produce, stock, and manutaciure, so far as 
connected with the aims of the Society *, 4th, Promote the periodical publication of its transactions, and other 
useful information of a kindred nature, in a convenient form ; 5th. Promote the establishment of affiliated insti¬ 
tutions in the country districts, where practicable, and where not, endeavour to form local corresponding com¬ 
mittees ; and 6th, As far as possible promote a friendly intercourse with kindred institutions in other countries, 
and particularly in the neighbouring colonies. 

2. The management of the Society shall be vested in a President, Vice-Presidents, and a Council of twenty- 
four members, elected annually by ballot, at the annual general meeting of the Society, and a Secretary and Trea¬ 
surer, who shall be elected by the Council, and be ex-officio members of it. Should any vacancy occur in the 
Council, by resignation, or otherwise, the Council shall fill up such vacancy. The Council shall have power to 
make by-laws and rules for the conduct of its business, and the business of the Society generally, provided no 
such by-laws or rules shall he repugnant to the objects of the Society, or to any rules made by the Society at any 
of its general meetings, . Five members of the Council to form a quorum. 

3. The Society shall, in addition to the existing members of the two dissolved Societies, consist of Members 
constituted as follows:—Members to be proposed at any meeting of the Society, and at any subsequent meeting, 
to become members, unless a ballot be demanded by a member through the Secretary, when such ballot shall be 
proceeded with, and to pay one guinea entrance and one guinea per annum to the funds of the Society. 

4. The annual general meeting of the Society shall be held in the month of July each year, for the purpose of 
auditing accounts, altering or amending rules, if required, and such other business as may be necessary for the 
welfare of the Society. 

5. At least thirty clear days’ notice must be given, through the Secretary, to the Council in writing, before any 
proposition for altering the rules of the Society can be entertained at any general meeting; such notice to set 
forth the proposed alteration. 

6. All Life and Honorary Members of the two dissolved Societies shall continue to he Life and Honorary 
Members of this Society, with the same privileges as are now, or may hereafter be, declared by the Council of 
this Society. 


BY-LAWS. 

I. Election of Council. —On or before the 21st of June in each year, the Secretary shall cause a ballot 
paper to be printed, including the names of the. Council for the time being, and of any other members of the 
Society who may be proposed for election, by written notice to the Secretary, on or before the 14th June, a copy 
of such ballot paper to be furnished to any member on application. 

II. Vacancies. —Should any vacancy occur in the Council, the Secretary shall announce the same at the 
next Council meeting, and any member of the Council may then, or, at any other meeting, propose a member of 
the Society to fill such vacancy ; and the Council shall, at the next meeting, after such proposition, proceed to fill 
up such vacancy from the name or names proposed. 

III. Council Meetings. —The ordinary meetings of the Council shall take place on the last Tuesday of each 
month, but the Secretary may at any time call a special meeting. Notice of all Council Meetings to be given by 
circular. 

IV. Committee. 1 ?. —All Committees of the Council shall consist of three members at least,—the President, 
Vice-Presidents, and Honorary Secretary, to be at liberty to attend any Committee. 

V. Monthly Meetings. —A meeting of members will be held on the first Tuesday in each month, for the 
purpose of reading essays or papers, and discussing all subjects connected with the objects of the Society. 

VI. Chairman. —At all meetings of the Society, in the absence of the President and Vice-Presidents, a 
member of the Council shall be appointed to act as chairman. 

VII. Visitors. —Every member shall have the privilege of introducing two friends as visitors to the monthly 
meetings of the Society, on condition that they shall not already have attended two meetings of the Society in 
the current year. Ladies and non-residents may l>e introduced by members as visitors to all monthly meetings. 

VIII. Selection of Subjects. —Members desirous of reading papers, must give notice to the’Council at 
the previous meeting. 

IX. —Member’s "Cards. —Each Member shall he supplied yearly with a card of membership, and shall be 
entitled to two transferable tickets of admission to all exhibitions of the Society. 



X. Subscriptions. —Annual Subscriptions shall become due on the first day of July, for the year then 
ensuing. The entrance fee and first year’s subscription of a new member sliall become due on the day of his 
election, and he shall not be entitled to attend the meetings, or to enjoy any of the privileges of the Society, 
until his entrance fee and subscription for the year have been paid. Members who have not paid their subscrip¬ 
tions for the current year, shall be informed of the fact by the Treasurer. If thirty days after such intimation 
anv are still indebted, their names shall bo forma'll) laid before the Society at the first meeting. 

XI. Honorary Members. — Any person not residing in the colony, who may bo distinguished as a scientific 
promoter of Botanv, Horticulture, or Agriculture, or who shall become an approved correspondent of the Society, 
may be appointed by the Council an Honorary Member of the Society. 

XII. Honorary Life Members. —The Council may award Honorary. Life Membership to the writers of 
the best papers or essays on subjects of importance, due notice of the competition for such a prize having first 
been given. 

XIII. Life Members. — Any member paying the sum of ten pounds to the general funds of the Society, at 
one time shall be a Life Member. 

XIV. Secretary. —The Secretary shall summon and attend all meetings, and shall cause a minute boolc or 
books, containing the proceedings and transactions of the Society to be kept and laid upon the table at all meet¬ 
ings of the Societv (other than Committee meetings) for inspection. 

XV. Under Secretary. —The Council shall appoint a paid Under Secretary, who shall be under the control 
and direction of the Honorary Secretary. Such Under Secretary may also he appointed Collector. 

XVI. Treasurer. —Th e Treasure r’shal 1 receive payment of all monies due to the Society, and shall deposit 
the same as often as they amount to £20 in the Bank of New South Wales, to the credit of the Society. A 
financial statement shall be laid before tho Council when required. 

XVII. Payments* — Claims against the Society, when approved by the Council, shall be paid by cheques 
signed by the Treasurer, and countersigned by tho Secretary. 

XVIII. Auditors, — Two Auditors shall be appointed at the General Meeting to audit the Treasurer’s 
accounts. The accounts, as audited, to be laid before the Annual Meeting in July. 

XIX. Admission to Exhibitions. —The Public shall be admitted to all Exhibitions by cards, on payment 
of snch charge as shall be agreed on by the Council. 

XX. Additional By-Laws.—A standing By-Law Committee shall be appointed, to whom all proposed 
alterations to, or additions to, the By -Laws shall be referred for their report. 





FIRST REPORT 


OF THE 

AUSTRALIAN HORTICULTURAL & AGRICULTURAL SOCIETAL 


In presenting the first Report of the transactions and proceedings of this Society, 
since it was established in December last, its Council has to congratulate the mem¬ 
bers, on the well sustained and increasing success which has attended and rewarded 
their exertions ; and to sincerely and earnestly recommend continued and energetic 
efforts in the same honourable and useful direction, in order that still larger num¬ 
bers may be induced to join our ranks, and in consequence extended usefulness 
attend our movements. 

Before detailing the proceedings which more properly belong to this Society 
since its establishment, the Council deems it right to explain the circumstances 
which immediately led to its formation, as well as to report the transactions of the 
two preceeding societies from the date of their last reports in July 1856, to the 
period of then - dissolution, in order to amalgamate, and form the present body; 
and thus complete the history of horticulture and agriculture for the year 56-57, 
so far as it is connected with metropolitan associations. 

In complying with this dm 3 ', however, the Council has to express its regret that 
the information desired is complete only so far as concerns the Horticultural Im¬ 
provement Society — so far as the Council of the Society has been enabled and 
required to afford” it. The records of die proceedings of the Australian Botanic 
and Horticultural Society (one of the two dissolved and subsequently, amalga¬ 
mated bodies) have not yet been obtained.* This deficiency' the Council regrets 
the more, because they are the records of the elder of the two societies in question, 
and necessarily contain the only historical data of associated movements and at¬ 
tempts made in the colony, for several years, towards the advancement of Horticul¬ 
ture and lundred sciences; and it must be admitted on all hands, that local history, 
particularly in these matters, well studied, would, in all probabilit} T , enable present 
and future” societies of a like nature to avoid those shoals and quicksands, which 
lead to failure, and by avoiding these, to anchor and safely ride in those ports and 
harbours which ensure progress and success. The Council, therefore, wishes it to 
be distinctly understood, that whatever omissions ma}- be made, with regard to the 
proceedings of the last named Society in this Report, are in no way attributable to 
its neglect or management. 

The Council desires it to be understood that any omissions of the detailed pro¬ 
ceedings of the elder Society, since its existence are not attributable to them, while 
compelled to acknowledge the facility which has been afforded to them, as to all 
the proceedings of the Horticultural Improvement Society of New South Wales. 

* Since the above Report was adopted, the Minute Book of the late Australasian Botanic and Horticultural 
Society has been handed to the Secretary, but too late for reference. 





6 


The Horticultural Improvement Society op New South Wales. 


From the 1st July, 1856, the commencement of the second year of its existence, 
to the 8th December of the same year, the date of its dissolution, the Horticultural 
Improvement Society published no record of its proceedings, this duty having 
been transferred, until all other of its business matters, to the Council of the pre¬ 
sent Society. Its first- and last published annual Report having been, up to the 
previously mentioned date, it is only necessary, in order to complete its records, to 
continue the summary of its transactions from that time until its dissolution. 

During the period indicated, the Society held two public exhibitions, name!}’, a 
Camellia show, and the general spring exhibition. The first was held on the 1 Oth and 
11th of July, in the new concert room of the Royal Hotel, and deservedly attracted 
considerable attention, not only from its being the first of its kind ever held in 
Australia; but also from its superiority and magnitude. Nearly two thousand cut 
specimens of camellia flowers were exhibited for competition, besides a considerable 
number of pot grown specimens. It was the opinion of many competent judges 
that even England (where the cultivation of this fashionable flower has arrived at 
greatest perfection) would have fallen far behind in competition with many of the 
varieties exhibited on this occasion. The exhibition, however, unfortunately failed 
in a pecuniary respect, owing entirely to the fact that the two days fixed for it 
proved, perhaps, the most inclement, of an inclement season. None but enthusiasts 
could be expected to visit it in such weather. The amount taken at the doors was 
consequently limited, and less than the mere rent of the room. The expenses, 
therefore, fell heavily upon the funds of the Society. On this occasion, no less 
than twenty-seven prizes were awarded by the judges to successful exhibitors. 

The general spring show was alike unfortunate in the weather, and consequently 
in public patronage, although full of interest and encouragement to the well wishers 
of Horticultural and Agritultural advancement and improvement in Australia. 
At this exhibition forty-seven prizes were awarded by the judges. 

During the before-mentioned interval, five monthly meetings were held, all of 
which were well attended by the members; and well supported in interest and 
usefulness, as the following list of papers read and published, will illustrate— 


1. D. Wilson, on Pillar Roses. 

2. R. Meston, on the Climatology of Australia. 

3. F. Creswick, on Sorghum saccharatum, 

4. J. Graham, on the Cultivation of Rhubarb. 

5. P. L. C. Shepherd, on the best means of eradicating Ivnot-grass— 
' Cyperus hydra. 

6. T. IV. Shepherd, on the Dotany of Norfolk Island, (1.) 

7. P. L. C. Shepherd, on Ladies’ Minature Flower Gardens. 

8. Miles, on Sorghum saccharatum. 

9. T. IV. Shepherd, on the Botany of Norfolk Island. (2.) 

10. F. Creswick, on the Cultivation of Liquorice. 

11. G. A. Bell, on the benefits to be derived from Horticultural and 

Agricultural Associations, and the establishment of a Horticul¬ 
tural and Agricultural Museum. 

12. P. L. C. Shepherd, on the best means of Eradicating Noxious Burs, 

growing in the colony. 

13. R. Meston, Prize Essay on Burs and Thistles. 


These papers, with the thirty-four others described in the annual report of the 
Society, make a total of forty-seven original essays read, and, for the most part, 
published through its instrumentality, during the year and a half of its existence, 
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thus showing an amount of usefulness, scarcely, hoped for, by the most sanguine of 
its originators. The reading of these, usually led to animated conversational re¬ 
marks** and discussions on the subjects they treated of, by the members generally; 
thus makinn available the combined information on each subject afforded to the 
meeting for the study and information of every member constituting it. 

The prize of life-membership offered by the Council for the best essay on the 
most economic means of destroying or eradicating Burs and other noxious weeds, 
was awarded to Mr. Robert’ Meston of New England. This essay, together with 
the Report of the Committee appointed to decide upon the prize, has been published 

in the daily press. . in. 

During the same period, the Council caused to be distributed upwards of two 
hundred packages of the seed of the “Chinese Sugar Grass” (Sorghumsucchu- 
ratum) to as many applicants in all parts of the country, the neighbouring 
colonies included; and more would have been distributed, had not the supply 
become exhausted. It is, therefore, lair to infer that this cereal, from the culti¬ 
vation of which so much is expected by savnns, both m Europe and America, is 
now permanently introduced to the agriculture of Australia. Ihe Council 
obtained the first supply of this seed from Mr. Creswick, one of its members ; but 
this being soon exhausted, His Excellency the Governor-General furnished a 
further and larger quantity from his own garden. . 

A number of other seeds were also distributed, but need not be particularized. 

The Council meetings, held during the period mentioned, amounted to nine, and 

the Committee meetings to four. „„„„ . . , 

At a Council meeting, held on the 16th September, 18o6, a letter was received 
from His Excellency Sir W. Denison, Governor-General, &c., as follows 

Government House, September 16,1856. 


I am directe! bv His Excellency to forward to you, for tlic consideration of the Council and 
Members of the Horticultural improvement Society, the enclosed convof a res0 ' a ^ o “^ t |f r £ 
meeting of the Members of the Australasian Botanic and Horticultural Society, and to express Sir W. Denison s 
earnest’hope that the objects of the proposed conference, namely, the consolidation of the two Societies into one, 
having a broad and extensive basis, may be obtained. j . ^ ^ 

ALFRED DENISON. 

Resolved—That it be an instruction to the committee to appoint a sub-committee, to confer with the committee 
of the Horticultural Improvement Society, upon the subject of an amalgamation of the two Societies, with power 
to co-operate in the framing of a body of rales upon the basis of which such amalgamation may advantageously 
take place. 


This communication having been taken into consideration, the Council adopted 
the following resolution in reference to it:— 

“ That the Council of the Horticultural Improvement Society having received 
the communication of his Excellency the Governor-General, dated Sept. lbth, 
1856 ; and having taken the same into consideration, with the copy of the resolu¬ 
tion passed at the general meeting of the Australasian Botanic and Horticultural 
Society, resolve, that a committee, consisting of Messrs. E. K. Silvester, 1. VY. 
Shepherd, and ffm. McDonnell, be appointed to receive and Deliberate on any 
proposition that may be received from the sub-committee ol the latter society, and 
to confer with the members of the same, if such a course should seem desirable. 


It was also resolved— 

“ That this resolution be forwarded to his Excellency the Governor-General, 
with an expression of the cordial concurrence of the council, in the wish of his 
Excellency, that the proposed conference may lead to the consolidation of the 
two Societies into one, having a broad and extended basis for its future 
operations.” 
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The Committee appointed by the foregoing resolution, after consultation with 
the Committee of the Australasian Botanic and Horticultural Society, agreed to 
the following Report, which was adopted by the Council, on the 15th October, 
1856, and confirmed at a special general meeting of the members, held at the 
Royal Hotel, on the 23rd of the same month: the Hon E. Ideas Thomson, V.P., 
in the chair. 

“ That at a conference of sub-committees duly appointed by the Australasian 
Botanic and Horticultural Society, and the Horticultural Improvement Society, 
of Hew South Wales, the following resolutions were agreed to, and recommended 
for submission to a General Meeting of the Members of both Societies. 

1st.—That the objects of the Australasian Botanic and Horticultural Society, and 
the Horticultural Improvement Society, being substantially the same; and the 
competition of the two Societies having in some respects proved prejudicial to the 
accomplishment of the aims of both; it is desirable that the friends of Horticulture 
and its kindred pursuits should unite and form an association ior the encourage¬ 
ment and extension of such pursuits, on a broad and liberal basis. 

2nd—That in order to carry out the above resolution, it is expedient that the 
Societies before named be now declared dissolved, and that an Association be 
formed under the title, “The Australian Association for the promotion of Agricul¬ 
tural and Horticulture,” such Association to have for its objects the promotion in 
every way of the productive capabilities of the soil. 

That the members appointed to conduct this conference be appointed a Provi¬ 
sional Committee to carry the foregoing resolutions into effect.” 

William Deane, Hon. Sec. 


Australasian Botanic and Horticultural Society. 

The council are only able to speak of the proceedings of this Society, from the 
recollection of individual members, in the absence of any secretarial reports. 

This Society, during the half-year intervening between its last annual Report 
and its final dissolution, held two exhibitions, namely, one of Camellias in J uly, 
and a spring show in September. As before said, in the absence of records, the 
council is unable to furnish any details of these. The same remark will apply to 
its committee and other meetings. It may, however, be inferred that after in¬ 
itiating the amalgamation movement, the proceedings on this point were very 
similar to those of the Horticultural Improvement Society. 

The financial position of these two Societies at the time of dissolution will be 
appended to this report.— See appendix A. 

On the 8th December, 1856, a meeting was held, at the School of Arts, in 
compliance with the terms of the following advertisement, signed on behalf of the 
committees of the two Societies, by Messrs. W. G. Pennington and William Deane. 

Horticulture and Agriculture,— A general meeting of tlie members of the Australasian Botanic and 
Horticultural Society* and the Horticultural Improvement Society, of New South Wales, will be held at the 
School of Arts, Pitt-street, on Monday evening, the 8th instant, at half-past 7 o’clock precisely, for the purpose of 
dissolving the above named Societies, and of forming a new Society, to be called u The Australian Association 
for the promotion of Agriculture and Horticulture,” or such oth«’ name as may be then agreed upon. His 
Excellency the Governor-GeneraL will preside. 

To this advertisement were appended three resolutions embodying the rules and 
constitution for the government of the contemplated new Society, as proposed by 
the two committees. 

About two-hundred members of the two Societies attended, and his Excellency 
the Governor-General presided. 
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The first resolution proposed was as follows :— 

“ That the Australasian Botanic and Horticultural Society, and the Horti¬ 
cultural Improvement Society of New South Wales, be, and are hereby declared 
to be dissolved, and that a new association be formed under the title of “ The Aus¬ 
tralian Association for the promotion of Agriculture and Horticulture, and that all 
property, effects, and liabilities of the said two Societies be assumed by the 
association hereby formed.” 

After some discussion it was unanimously agreed that the title of the new asso¬ 
ciation should be The Australian Horticultural and Agricultural Society, with 
this amendment the resolution was agreed to nem. con. 

The second resolution proposed the constitution of the new Society as embodied 
in six fundamental rules. These after some alterations and amendments, which it 
is unnecessary now to recapitulate, were agreed to, in the shape in which they will 
be appended to this Report, in conjunction with the Bye-Laws framed by the 
council. —see appendix B. 

The third resolution— 


“ That his Excellency be requested to undertake the office of President, and that 
this meeting do now proceed to elect two Vice-Presidents, and twenty-four 
Members of Council, pursuant to the foregoing rules,” was unanimously agreed to. 

The Hon. E. Deas Thomson and the Rev. G. E. Turner were elected Vice- 
Presidents without ballot. The meeting then proceeded to ballot for a council of 
twenty-four members, to be chosen from forty-eight names selected by the respec¬ 
tive committees, of each of the pre-existing Societies, in equal proportions. ,,n ' ~ 
following is the result, and the order according to the ballot paper: 


The 


1 . 

2 . 

3 . 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 

11 . 

12 . 


Mr. 1\ W. Shepherd 
„ W. Beane 
,, M. Guilfoyle 
„ P. L. C. Shepherd 
„ D. Shepherd 
Dr. Houston. 

Mr. E. Creswick 
„ R. Driver, senior 
„ II. R. Webb 
,; W. S. Wall 
,, G. A. Bell 
„ C. Jessop 


13. 

14. 

15. 

16. 

17. 

18. 

19. 

20 . 
21 . 
22 . 

23. 

24. 


Mr. E. K. Silvester 
Hon. E. Wise 
Mr. J. Baptist 
„ T. S. Mort 
„ 0. Ottley 

„ D. Mclnnis 
„ W. Carron 
„ J. W. 

„ G. W. 

Dr. Bennett 
Mr. J. G. McKean 
Wm. McDonell. 


Waugh 


Pennington 


The opening meeting of the Society, thus brought into existence, was convened 
on the 28th of January, at Clark’s Assembly Rooms, when an initiatory address 
was delivered by the President, and various interesting topies were discussed by 
the members. This initiatory address was published by the daily press, and has 
since been printed and circulated throughout the colony, through the instrumen¬ 
tality of the President; from which circumstance the Council feel justified in 
anticipating much benefit to the Society, and through it to the country generally. 

Subsequent to the opening meeting, five monthly meetings have been held, at 
which the following papers were read, commented upon, and discussed, and (with 
the exception of the two in June, which have been reserved for a monthly 
Magazine in connection with this Society) published in the daily press :—- 

Garrett.— Cultivation of Nohl Kohl. 

Waugh. —-Means best adapted in the present circumstances of the colony, 
for imparting agricultural information. 

Meston.— Harvest operations in Australia. 

Milne.— Articles used for food by the Eeegeeans. 




10 


Shepherd T. W.—Native Plants and the pastoral and agricultural resources 
of Australia. 

Dyer. —Extraction of the stumps of trees. 

Meston. —Muriate of Soda as a fertilizer. 

Shepherd T. W. —Native Plants and the pastoral and agricultural resources 
of Australia. 

Plaice. —On Australian Wines. 

Gelding. —Dioscorea Japonica. 

At one of the monthly meetings, the President introduced a gentleman who had 
just brought to the colony a locomotive engine, denominated “ The Megmthon,” 
constructed on the principle of “ Boydell’s Patent Endless Railway.” 1 ha wings 
ol the machine were exhibited and explained by the importer, Mr. Clark of 
Bundarra, New England. Subsequently the Council of the Society received a 
communication from the Government to the effect, that it had determined to grant 
a sum of money for the purpose of testing the capabilities of the machine, and 
requesting that the Council should suggest and inspect the trials to be carried out. 
This request was, of course, complied with, and a Committee appointed to report 
the result, which it did in effect as follows:— 

“ The trials of the Megsethon have not fulfilled the expectations formed of it, 
as a tractive engine for general purposes, either on common roads or in ordinary 
fields for the plough, in lieu of animal power. At the same time it was of opinion 
that the shoes or sleepers which constitute the endless rail, might be with advantage 
applied to the wheels of slow travelling and heavily-laden vehicles, drawn by 
animal power over uneven or soft surfaces.” 

Towards carrying out the establishment of an experimental garden or farm, the 
Council has to report that it has petitioned the Government for a grant of land, 
suitable for the purpose, as follows 

To His Excellency Sin Wili.tam Thomas Dexisos, Ivnicht Companion of the Bath, Governor-General of all Her 
Majesty's Australian Possessions, and Captain-General and Governor-in-Chief in and over the Colonv of 
New South Wales. 

The Memorial of the Council of the Australian Horticultural and Agricultural Society, 

Respectfully sheweth, 

_!• That the said Society was formed and established for the purpose of Consolidating 1 two pre-existing Societies 
with similar objects in view, at a series of Meetings open to the Public, and has sincehiet with distinctive marks 
of public approval. 

. 2 - Tho fir5t rale of !>> e Society is as followsThat the objects of this Society shall be the encouragement, 
improvement, and development of Horticulture and Agriculture, and the promotion in every way of the produc¬ 
tive capabilities of the soil. • j i 

3. That the effectual carrying out of this design will he greatly promoted by the establishment of an experi¬ 
mental garden and farm, where the capability of the improvement of indigenous products, under scientific 
cultivation, may be determined, and the suitability of the varied soils and climates of this colonv, for the growth 
of exotic products bo correctly ascertained. 

4. That by the information that would he thus acquired from suggestive science, whether native or foreign, 
•which would always demand and find admission to the garden, the'resources derivable from the land of the 
Colony would probably be largely increased; the production from agricultural enterprise would he extended, and 
rendered more in accordance with the demands of consumption in the Colony, and of exportation to the mother 
country and foreign nations; and that thus not only would increased value’ be given to the soil of the Colonv, 
but its natural and material wealth would be greatly enhanced. 

5. That in order to accomplish an object so thoroughly national in its effects, it is but fair and reasonable, that 
the Society should receive, conditionally on its carrying out the objects hereinbefore stated, to tbe best of its 
means and abilities, such grant of the public lands of the Colony, on which to establish such garden and farm, as 
your Excellency may deem reasonable in extent, and convenient in regard to site. 

Tour Memorialists, therefore, respectfully pray that your Excellency will be pleased to recommend Her 
Majesty, to grant such a piece of land for the purposes herein stated, as may to vour Excellency* seem sufficient. 

And your Memorialists, &c. &c. &c. 

Dated this second day of April, A.D. 1857. 

In repty to the petition, the Council received the following letter from the 
Minister of Public Lands and Works :— 


J 
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Department of Land and Public Works, 

Sydney, 28th April, 1857. 

SlK ’ The Governor-General laid before the Executive Council the Memorial addressed to his Excellency, bv 
the Council of the Australian Horticultural and Agricultural Society, for land, as a, site lor an Experimental 
Garden and Farm, forwarded in vour letter of the 2nd inst., and I am directed to apprise you for the information 
of the Council of the Society alluded to, that the Executive Council are not unwilling to recommend a compliance 
with the prayer of their Memorial; but desire, in the first instance, to ascertain to what extent the Society is m 
a position, as regards the necessary funds, to carry out the objects for which the grant is sought. 

1 have the honor to be. Sir, 

■William Dease, Esq., Your most obedient servant, 

Honorary Secretary. FITZPATRICK. 


A Committee lias been appointed to devise means for the establishment of a 
permanent fund, to be devoted exclusively to the carrying out of the above object, 
in an efficient manner, the report of this Committee will be appended, bee 

appendix C. , . ,. u 

Since its establishment, the Society has held an autumn exhibition, at which 
many productions of interest were exhibited. Owing to the unfavourable season, 
and other causes, the Horticultural department displayed a falling off; but there 
was an increase in articles of manufacture. The days fixed upon, tor exhibitions 
proving rainy, the receipts at the gates were limited, and insufficient to meet the 
expenses of the exhibition. 

It is a question, worthy the consideration of your future Council, whether these 
metropolitan exhibitions, which trench so largely upon your funds, should be held 
less frequently, or made self-supporting. Their management must always involve 
a large amount of the Council’s attention, and when the days fixed for them prove 
inclement, the Society must always sustain considerable loss. 

The Council have not deemed it expedient, considering the financial position of 
the Society, to incur the very heavy expense of publishing its transactions; but, in 
the first instance, these were published in the daily press, for which kindness the 
Council thinks the thank of the Society justly due. Recently the Council has made 
arrangements which will secure the monthly publication of the transactions of the 
Society in a more permanent form. 

The proprietor of the “ Sydney Magazine of Science and Art ” has arranged to 
publish the transactions of the Society on the following terms: 

That lie shall publish all the transactions of each month that may he handed to him hv tho Secretary. That 
he will guarantee to carry Oil the Magazine for twelve months certain. That under the tit e of the Magazine 
shall be printed—'“ Containing, by authority, the Transactions of the Australian Horticultural and Agricultural 
Society ” That the cost of each "number shall not exceed one shilling, and shall not be published later.than the 
15th of each month, and shall contain the papers and report of the meeting held in the month in which the pub¬ 
lication appears. That the Magazine shall not be used as a vehicle for articles of faction, or relating to religion 
or politics, and that tho title of the Magazine shall be sanctioned by tho Council.—In return, the Council has 
agreed to give the publisher the exclusive right to publish the transactions of the Society, and to purchase at 
least 25 copies, for exchange with those scientific societies which are, or may be, in correspondence with this. 


By this arrangement, the Council believe that the members, and the public 
generally will be'advantageously supplied at a cheap rate, with the transactions 
of the Society, and much other useful information on kindred subjects, either in 
the shape of original or extracted matter, and in a form more convenient and 
less evanescent than the daily press is calculated to supply. 

The Council has not yet been enabled to take direct action in the promotion of 
affiliated Societies in the country districts; while at the same time it is gratifying 
to notice that several societies of a kindred nature have been formed and are now 
for min g in the interior. And your Council feels justified in assuming that the 
proceedings and example of this Society has in some measure contributed to such 
a desirabfe result. It is strongly recommended that your next Council shall 
promote, as far as possible, this object. ... 

The intercourse between this Society and similar institutions, m other countries, 
from the shortness of the period since its formation, has not yet arrived at an 
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important status, but steps have been taken, which, it is hoped, will eventually lead 
to mutual advantage. 

The Council are in receipt of communications of a friendly nature from the 
following Societies:— 

^Society of Arts, Manufactures, and Commerce; Agri Horticultural Society, 
Kandy, Ceylon; and the Philosophical Society of Victoria. 

In resigning its charge, the Council _ trust that during the six months of its 
existence, it has shown that all the objects for which the Society was pro¬ 
fessedly established, have been attended to, and, so far as the time and means 
at its disposal would permit, carried out. During its period of office, there 
have been held, besides the monthly meetings previously mentioned, 12 
Council meetings and 12 Committee meetings, all well attended. 

Before concluding, the Council cannot forbear expressing its warmest thanks to 
the President, for the cordial, earnest, and active assistance and co-operation 
which he has ever evinced in forwarding its business, not only by attending 
its meetings, but in many other respects which it is unnecessary to relate. 

The best thanks of the Society are also justly due to the Honorary Secretary, 
who besides performing for some time the whole of its secretarial duties, has 
gratuitously furnished the council with office accommodation since its establish¬ 
ment, for the discharge of its duties. 

The number of Members at present on the roll is 550. 

By direction of the Council, 

H. It. "Webb. 

Adopted, 7th July, 1857. 


[appendix a.] REPORT 

Of the Finance Committee appointed by the Council of the Australian Horticultural and Agricultural Society 
on the 11th of December, 185(5. 

Your Committee, having received and examined the statement handed in by the Treasurer of each of the dis¬ 
solved Societies, finds that tlio gross assets amount to £553 Os. 3d., and tliu gross liabilities to £131 11 s. lid., 
leaving a balance in favour of the Australian Horticultural and Agricultural Society of £418 8s. 4d. Schedules’ 
supplying this information, together with an inventory of the property of the Society are appended. 

lour Committee also finds that the number of Members, omitting the repetition of the names of those who 
belonged to both the dissolved Societies, is 528. 

1 our Committee recommend that the unpaid subscriptions, amounting to £433 4s. 4d„ be immediately col¬ 
lected, and the liabilities paid off. 

That the property of the Society, which is at least of the value of £500, he vested in trustees, and insured, 

1 our Committee has also been informed that a portion of the property is at present stored at the Botanic Gar¬ 
dens, and the Director having intimated that he will shortly require the room thus occupied, your Committee 
recommend that permission be obtained, and that a store he erected in a suitable place at the Botanic Gardens. 

P. L. C. SHEPHERD, Chairman. 


SCHEDULE OP THE PROPERTY, EFFECTS, AND LIABILITIES OF THE AUSTRALASIAN 
BOTANIC AND HORTICULTURAL SOCIETY. 

Flower Tent, with iron and wooden pegs, stage, and green baize coverin',, &c. 

Fruit and Vegetable Tent, with ditto ditto 
Secretary's Tent 
Thirty-nine Wooden Forms 
Four Finger Posts 

Eighty-two American Chairs (more or less) 

Eight Cane Chairs 
One Office Table 
One Book Case 

One Canteen, 21 Tumblers, 60 Plates 

Four Ticket Boxes 

Two Cases of dried Specimens 

One packet of dried .Mosses 

Six vols. Andrews’ Heaths 

Three vols. Hooker’s Botanical Miscellanv 

Four vols. Hooker’s Journal of Botany 

Nine vols. Loudon’s Magazine of Gardening 
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One vol. History of the Vegetable Kingdom 

One vol. Johnson’s Gardening Dictionary 

One vol. Loudon’s Gardening 

Two vols. Lindlov’s Botany 

One vol. Paxton’s Botanical Dictionary 

One vol. Medical and Economic Botany 

One vol. Mrs. Iv. Lees’ Trees, Plants, and Flowers 

Silk Worm Map' 

Sundry printed Reports and Miscellaneous Papers 
One Gold Medal, one Silver Medal. 


£ s. d. 

Cash in Commercial Bank .... 81 19 0 

Subscriptions due to the Society. 240 0 0 


£321 19 0 


LIABILITIES. 


£ s. d„ 

Herald . 14 0 

Empire. 1 3 9 

Reading and Wellbank . 1 10 0 

Cooper ..... 4 10 0 

Petty Cash Account. 3 8 0 

Ten per cent., on £28 7s.. 2 16 0 

Secretary’s Salary, for the Quarter ending 13th October . 17 10 0 

„ ' „ to the 8th December. 10 14 0 


£42 15 9 


SCHEDULE OF THE PROPERTY, EFFECTS, AND LIABILITIES OF THE HORTICULTURAL 
IMPROVEMENT SOCIETY, on the 8th Day of DECEMBER. 1856. 


One large Exhibition Tent, 150 feet long, 30 feet wide, and 21 feet high, together with fixings, tables, green 
baize, &c. 

Two small Secretary’s Tents 

Secretary’s Desk 

Six Office Chairs 

Two Candlesticks 

One pair of Sconces, Scissors, &c. 

Thirteen vols. of Books 

Design for a Conservatory 

Photographic Picture 

Three bottles of Indigenous Capers 

Three bottles of Olive Oil, made in the Colony 

One bottle of Sulphuric Acid 

Collection of Colonial Grasses 

Collection of Ferns 

Specimens of Plants 

Specimens of Pines from the Landes 

Specimens of Sappa Cloth 

Specimens of Sandal Wood 

And sundry other articles, as set forth in the annual Reports of the Society. 


£ s. d. 

Cash in hand . v . 37 17 3 

Subscriptions due to the Society . 193 4 0 


£231 1 3 


LIABILITIES. 


T. T. Smith, balance of Account. 40 16 0 

Reading and Wellbank, printing, &c. 14 8 2 

J. Fairfax, Herald . 12 8 0 

Andrew Lenehan, hire of chairs. 4 6 0 

H. Parkes, Empire . 19 18 0 


£91 16 2 
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[appendix e.] 


REPORT 


Of the Committee appointed on the 2Gth of May, 1857, to devise measures for the establishment of an experi¬ 
mental Farm and Garden. 

Your Committee have to report, that so sliort a period has elapsed since their appointment, that they have been 
unable to do more than meet and deliberate upon the best means of attaining the desired object. 

They regret this the less, however, from the fact of the near approach of the Annual General Meeting render¬ 
ing necessary the election of a new Council, and will, therefore, confine themselves in this report to stating very 
briefly their views and opinions as to the best inode of procedure. 

Your Committee have not been able to ascertain, with any degree of accuracy, what portion of the Society’s 
funds can be devoted to this object, but while they hope that considerable assistance may bo derived from this 
source, they cannot shut their eyes to the fact, that large additional aid will be requisite to enable the Council to 
carry out, in their integrity, the objects they had in view in applying for the land. 

Your Committee would beg, therefore, to suggest for the consideration of the Council, the propriety of obtaining 
specific contributions for this purpose, and, with that view, would recommend the organization of Local Com¬ 
mittees in the various districts of the Colony, and the appointment of Collectors to obtain subscriptions. 

And that, to forward such organization in the first instance, circular letters be printed and extensively circu¬ 
lated ; such circulars to clearly set forth the advantages derivable from the object proposed. 


Signed , 


Osborn Ottley, Chairman , 


Sydney , 13th July , 1857. 


Adopted 13th July, 1857. 


II. R. Webb. 


THE TREAURER IN ACCOUNT CURRENT WITH 
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LIST OF MEMBERS. 
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